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For your safety, please read the following before using.
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Preface

Thank you for purchasing an Autonics product.

Please familiarize yourself with the information contained in the Safety Precautions
section before using this product.

This user manual contains information about the product and its proper use, and should

be kept in a place where it will be easy to access.

© Copyright Reserved Autonics Co., Ltd. iii I



B user Manual Guide Autonics

User Manual Guide

This user manual contains information about the product and its proper use, it should be

kept in a place where it will be easy to access.

= Please familiarize yourself with the information in this manual before using the

product.

=  This manual provides detailed information on the product's features. It does not offer

any guarantee concerning matters beyond the scope of this manual.

=  This manual may not be edited or reproduced in either part or whole without

permission.

= A user manual is not provided as part of the product package.

Please visit www.autonics.com to download a copy.

=  The manual's content may vary depending on changes to the product's software and
other unforeseen developments within Autonics, therefore, the contents of this

manual is subject to change without prior notice.

I iv © Copyright Reserved Autonics Co., Ltd.


http://www.autonics.co.kr/�

Autonics

User Manual Symbols I

User Manual Symbols

Symbol

Description

Note

Supplementary information for a particular feature.

& Warning

Failure to follow instructions can result in serious injury or death.

A Caution

Failure to follow instructions can lead to a minor injury or product damage.

An example of the concerned feature's use.

Ex.
X1

Annotation mark.

© Copyright Reserved Autonics Co., Ltd.



I Safety Precautions

Avutonics

Safety Precautions

Following these safety precautions will ensure the safe and proper use of the product

and help prevent accidents, as well as minimizing possible hazards.

Safety precautions are categorized as Warnings and Cautions, as defined below:

A Warning Warning or accident.

Failure to follow the instructions may lead to a serious injury

. Failure to follow the instructions may lead to a minor injury
[5 . Caution
Caution

or accident.

A Warning

If using the product to control machines or devices having serious impact potential on
lives and/or property (applications in nuclear power plants, medical equipment,
vehicles, trains, aviations, combustion systems, entertainment devices, safety devices,

etc.), Always use in conjunction with redundant failsafe systems in place.
It may cause fire, personal injury, and/or property loss if not followed.
Always install the unit on a panel.

It may cause an electric shock if not followed.

Never wire, repair, or inspect the unit while electricity is flowing through it.
It may cause an electric shock if not followed.

Check the input power specifications and terminal polarity before connecting the

wires.
It may cause a fire if not followed.
Only an Autonics technician is authorized to service or modify the product.

It may cause an electric shock or fire if not followed.

A Caution

Do not use outdoors.

It may shorten the life of the product and/or cause an electric shock if not followed.
Always use AWG 20 (0.5 mmz2) or higher when wiring to the relay's output terminals.
It may pose a fire risk if not followed.

Always use within the range of rated specifications and performance.

© Copyright Reserved Autonics Co., Ltd.
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It may shorten the lifespan of the product and/or pose a fire risk if not followed.
= Do not allow loads in excess of the rated switching capacity on relay contacts.

It may damage the insulation, relay contacts and/or cause a fire or faulty connection if

not followed.
= Do not use water or an oil-based solvent to clean the product. Use a dry towel instead.
It may pose an electric shock or fire risk if not followed.

= Do not use the product in a place where it is exposed to flammable or explosive

gases, humidity, direct light, radiant heat, vibration, or impact.
It may pose a fire or an explosion risk if not followed.
= Do not allow dust or wiring fragments to get inside the product.
It may pose a fire or a malfunction risk if not followed.
=  Check the terminal's polarity first to properly wire the temperature sensor.

It may pose a fire or an explosion risk if not followed.
4 Handling Precautions

These handling precautions address issues that can potentially cause the product to

malfunction.
Power & Usage Environment

= Use the rated power only.
= Maintain the controller's ambient temperature between -10°C and 50°C.

= Turn the power on and allow the temperature controller to warm-up for twenty

minutes before use.

= A power switch or a circuit-breaker is necessary to supply and cut off power to the

product.

= Install the switch or circuit-breaker in the vicinity of the product to facilitate easy

access.

= Use the product in a well-ventilated environment. Otherwise, arrange for ventilation if

necessary.
= Recommended usage conditions are as follows:
* Indoors

¢ Under 2,000 m altitude

© Copyright Reserved Autonics Co., Ltd. vii I
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¢ Pollution Degree 2

* Installation Category I
Sensor Input

= [fusing in an environment where the margin of sensor error cannot be avoided, use

the Input Bias feature to minimize the error margin.

= If using a thermocouple sensor, make sure to use prescribed compensation wire as
extension wire. Failure to do so will produce temperature distortion at the junction

between the thermocouple and the extension wire.

= If using a resistance temperature detector (RTD) sensor, always make connection
with three-wire configuration. In addition, only use three wires of identical material,
thickness and length if you need to extend the line. Variance in wire resistance will

lead to temperature distortion.

=  When changing an input sensor, first disconnect power to the product and then
connect the new sensor. Restore power to the product and update the related

parameters either directly from the product or using the PC loader program.

= Always use a line filter on the controller's power line. Also, use shielded wire for the
input signal line, provided it is necessary the power line and the input signal line must

remain close to one another.
Noise Effect

= |solate the product's wiring from high-voltage lines and power lines to prevent impulse

noise.

= Avoid using the product in the vicinity of high-frequency noise generating devices.
Such as: welding machines, sewing machines, high-capacity SCR controllers, and

high-capacity motors.

= Avoid using the product in the vicinity of radio, television, and wireless devices that

may cause high-frequency interference.
Communication

=  Only use twisted pair wires for the communication lines. Attach round ferrules at the

ends of the lines to reduce the impact of external noise.
= Do not have the communication lines in close proximity to the AC power line.

= If possible, use a separate power source (24 VDC) for the communication converter
(SCM-38lI, sold separately).

B viii
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Autonics 1 Product Introduction [

1 Product Introduction

1.1 Features

TK series — standard PID temperature controller — realizes more powerful control with
super high-speed sampling cycles of 50 ms and +0.3% display accuracy. It supports
diverse control modes including heating/cooling simultaneous control, and
automatic/manual control and communication functions. In addition, TK series covers all
necessary features for high performance temperature controllers — that is, diverse input
sensor support, multi SV setting, SSRP + current output, high resolution display and

compact size.

= Super high-speed sampling cycle (10 times faster compared to existing models); 50

ms sampling cycle and =+ 0.3% display accuracy
= Improved visibility with wide display and high luminance LED

" High performance control with heating/cooling control and automatic/manual control

modes
" Communication function supported: RS485 (Modbus RTU type)
" PC parameter setting via USB cable and RS 485 communication (Modbus RTU)

; DAQ-MASTER - PC loader program for parameter setting supported

; dedicated USB cable — sold separately
] SSRP output/current output
" Heater burn-out alarm (C.T input) (except TK4SP)
" Multi SV setting function (Max. 4 ) — selectable via digital input terminals
" Space saving mounting possible with compact design
; downsized by 38% (depth-based)

= Multi-input/multi-range

© Copyright Reserved Autonics Co., Ltd. 13 I
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1.2 Components and Accessories

(1) Components

% TK4S/TK4SP

Bracket

Main Unit

User Manual

Make sure all of the above components are included with your

Y4 roduct package before use. If a component is missing or damaged,
(% Note p packag p g g

please contact Autonics or your distributor.
Visit www.autonics.com to download a copy of the user manual.

I 14 © Copyright Reserved Autonics Co., Ltd.
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(2) Accessories

] Converter

SCM-38I (RS232C to SCM-US48I SCM-US(USB to Serial
RS485 converter) (USB to RS485 converter) | converter)

= Current transformer(CT)

CSTC-E8OLN

Current measuring range: 100mA to 80A(Rb=10Q)),

Wire wounded resistance: 31Q0+10%, Current ratio: 1000:1,

Accuracy: 2.0 grade(5A to 8A)
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Current measuring range: 100mA to 200A(Rb=10Q),
Wire wounded resistance: 2000+10%, Current ratio: 1000:1
Accuracy: 2.0 grade(5A to 200A)
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Note

Images of components and accessories may differ from actual
products.

For detailed information about any of the above products, please
refer to the concerned product's user manual.

Visit www.autonics.com to download copies of the user manuals.
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1.3

Model Lineup

TK

(4] [s]-[1]

4
®©o & ® ® 6

o

Ql=a

Category

Description

@ Item

Temperature/Process controller

@ Digit

9999(4Digit type)

48 mm(W) X 48 mm(H) (Plug Type**)

)
48 mm(W) X 48 mm(H) (Terminal Block Type)

3 Size

H)

H)

96 mm(W) X 48 mm
w

)
)
72 mm(W) X 72 mm
)
48 mm(W) X 96 mm

H)

rlT|sS Z2|»n

~ |l

96 mm(W) X 96 mm(H)

ALARM1 output

@ Output Option*'

ALARM1 output

ALARM1 + ALARM2 output

ALARM1 + Transmission output

ALARM1 + RS485 Comm. output

rISZo»

ALARM1 + ALARM2 + Transmission output

D > A TN ==

ALARM1+ALARM2+RS485 Comm. output

® Power Supply

100 to 240VAC, 50/60Hz

Relay output

® OUT1 Control Output*?

SSRP Output

Olnw| x| >

Current output + SSR drive output

Standard

None *Select in case of standard control
(heating or cooling)

(@ OUT2 Control Output*®

Heating,
Cooling

Relay output

Current output + SSR drive output

X1: In case of SP series, option control output selection and digital input will be limited

due to number of terminals.

X2: “S” represents SSRP drive voltage output support model which SSR standard/cycle/

phase control are available. “C” represents both current and SSR(standard) output

support model.

X3:. Select “R” or “C” type in case of using heating & cooling control. “N” type in case fo

using standard control.

© Copyright Reserved Autonics Co., Ltd.
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X4: 11Pin socket(PG-11, PS-11): Sold separately

Note

C.T. (Current Transformer) input is supported by all models.

However, TK4SP (11-pin plug) does not support CT input due to its
limited number of terminal blocks.

Parts and Features: Displays and
Controls

[] [=] [~]

H.

TK4M

§v2 §v3

[s] o] ]

(1) Displays

) («)(¥)(A)
T R

Aufonics

No. Part Function
1 PV (Present Value) (Run mode) Displays the present value (PV) reading.
Display (Setting mode) Displays the internal parameter name.
. o o Indicates the display unit for PV (Present Value) and SV
2 Display Unit ('C/°F /%) (Setfing Value).
Run mode) Displays the target setting value (SV).
3 SV (Setting Value) ( . : p- Y I v ( ),
Display (Setting mode) Displays the concerned parameter's
setting value.
4 Auto-tuning Indicator Flashes in 1-second intervals when auto-tuning is
executed.
5 Control Output (heating T | th th 4 outout
and cooling) Indicator™' urns on along wi e concerned output.
Alarm Output (Alarm1 .
6 and 2) Indicator Turns on along with the concerned output.
7 Manual Control Turns on along with an alarm output when the concerned
Indicator alarm conditions are met.
8 Multi SV Indicator Indicates which SV is being shown (SV1 through 3).

© Copyright Reserved Autonics Co., Ltd.
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X1

* Turns on if MV is greater than 5.0% while SSR (Solid State Relay) output is set

to cycle or phase output control mode.

* Incurrent output (0-20 mA, DC 4-20 mA) mode:

Control Output Indicator Off Output Indicator On

Manual Manipulated Variable Manipulated Variable (MV):
Control (MV): 0.0% >0.0%
Manipulated Variable Manipulated Variable (MV):
Auto Control (MV): < 2.0% > 3.0%
(2) Controls
No. Part Marking Function
Auto/Manual Control Switches between auto control and
9 : AM
Selection manual control.
1 Setting mode access and parameter
10 Mode Keyx MODE selection.
11 Shift Key < SV selttlng mode access and digit
selection.
SV setting mode access and digit
value change.
12 | Up/D K A/VY
plown eys Used to activate the digital input key
feature.

* 1. TK4S and TK4SP (48WX48H) do not feature an A/M key. A/M key functions have
been replaced by the MODE key in these models.

(3) Input Selection Switch and Communication Port (underside of
the unit)

Input Selection Switch
——IN TYPE SW

TC,RTD <« [l ImV.V mA

PC Loader Port

Position the switch according to the desired input type.

((% Note - All models support serial communication via the PC loader port. To

configure and monitor the parameters from a PC, connect the loader
cable to the PC loader port.

© Copyright Reserved Autonics Co., Ltd. 19 I
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(4) 7-Segment Display Characters
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2 Specifications I

2

2.1

Specifications

Ratings

TK4
Series
TK4S TK4SP TK4M TK4AW TK4H TK4L
Power Supply 100-240 VAC, 50/60 Hz
Allowable voltage range +10% of rated voltage
Power Consumption Max. 8 VA
Display 7-Segment (red), all other displays (green, amber, red LED)
Character PV(W X H) 7.0X14.0mm 7.0X14.0mm 9.5X20.0mm 8.5X17.0mm 7.0X14.6mm | 11.0X22.0mm
Size SV(W x H) 5.0X10.0mm | 5.0X10.0mm | 7.5X15.0mm | 6.0X12.0mm | 6.0X12.0mm | 7.0X14.0mm
RTD JPT 100 Q, DPT 100 Q, DPT 50 Q, CU 100 Q, CU 50 Q, and Nikel 120 Q
(6 types)
llr_;/%lgs Thermocouples | K, J,E, T,L, N, U, R, S, B, C, G, and PLII (13 types)
Analo Voltage: 0 to 100mV, 0 to 5V, 1 to 5V, and 0 to 10 V (4 types)
g Current: 0 to 20mA and 4 to 20mA (2 types)
RTD *I At room temperature (23°C £5C): PV + 0.3% or + 1°C (whichever is greater) %1 digit.
At all other temperature ranges: PV + 0.5% or + 2°C (whichever is greater) + 1 digit.
Display Thermocouples In case of TK4SP series, +1C will be added.
Accurac
y Analo At room temperature (23°C £57): £ 0.3% F.S. * 1 digit.
9 At all other temperature ranges: + 0.5% F.S. £ 1 digit.
C.T. Input + 5% F.S. £ 1 digit
Relay 250 VAC 3A1a
Control SSR 11 VDC 2 V 20 mA Max.
Output
Current Choose between DCO to 20 mA and DC4 to 20 mA (Load 500 Q Max.)
Alarm Output 250 VAC 3A 1a 2Contacts(TK4SP-1contact)
Output Tragsqulzflon DC4 to 20mA (Load 500 Q Max. Output Accuracy: +0.3% F.S)
Option
Communication RS485 Communication Output (Modbus RTU)
C.T. 0.0 to 50.0A (primary heater current reading range) *1000:1 C.T. Ratio
Input Contact - On: < 2kQ, Off: > 90kQ
Option Digital Input Non-Contact - On: < 1.0 V Residual Voltage, Off: < 0.1mA Leakage Current
XTK4S/M-1ea(due to limited terminal), TK4H/W/L-2ea(except TK4SP)
Heating and
Cooling
Control : On/Off, P, P, PD, and PID Control
ype Heating or
Cooling

© Copyright Reserved Autonics Co., Ltd.
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Series

TK4

Hysteresis

RTD/ Thermocouples Resistor: 1 - 100C/°F (0.1 - 100.0°C/’F) Variable
Analog: 1 to 100 digits

Proportional Band (P)

0.1-999.9C (0.1 - 999.9%)

Integral Time (1)

0 to 9999 sec.

Derivative Time (D)

0 to 9999 sec.

Control Period (T)

0.1 to 120.0 sec. (Relay output and SSR output only)

Manual Reset Value

0.0-100.0%

Sampling Period

50 ms

Dielectric Strength

2000 VAC 50/60 Hz for 1 min. (between power terminal and input terminal)

Vibration Resistance

0.75mm amplitude at 5 to 55 Hz (1 min. cycle) in X, Y, and Z directions(2 hours)

OUT1/0UT2  : Over 5,000,000 cycles
Mechanical : Over 20,000,000 cycles
RLei'faey ALTAL2 (3 TKAH/TKAW TK4L: over 5,000,000 cycles)
Cycle OUT1/0UT2  : Over 200,000 cycles
Electrical AL1/AL? : Over 100,000 cycles

(% TK4H/TK4W /TK4L: over 200,000 cycles)

Insulation Resistance

100MQ (at 500VDC megger)

Noise Resistance

Square shaped noise by noise simulator (pulse width 1 ps) + 2 KV R-phase, S-
phase.

Memory Retention

Approx. 10 years (non-volatile semiconductor memory type)

Environ ?énr:;g;;ture -10 to 50C, Storage temperature: -20 to 60C
-ment i

ﬁ:]:]ﬁﬂty 35 to 85% RH, Storage humidity: 35 to 85% RH
Protection IP65 (front) % TK4SP: IP50 (front)

Insulation type*?

O]

Unit Weight

Approx. Approx. 85
1059 g

Approx.
140 g

Approx.
1419

Approx.
141 ¢

Approx.
198 g

X1: At room temperature ranges and at all other temperature ranges

= At room Temperature range(23°C = 5°C)

TCK, J, T, N, E type , below -100°C / TC L, U, PL Il type: (PV %0.3% or +2°C,

select the bigger one) + 1Digit

TC C, Gtype/ TC R, S type bellow 200°C: (PV +0.3% or +3°C, select the bigger

one) + 1 digit

TC B type, below 400°C: There is no accuracy standard.

I 22
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= Qut of range of room temperature
e TCR,S,B,C,G: (PV 0.5% or £5°C, select the bigger one) +1Digit
e Other: Below -100°C: Within +5°C

= |In case of TK4SP series, £1°C will be added.

X2 @ ” represents that this unit is double or reinforced insulated.

XEnvironment resistance is rated at no freezing or condensation.
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3 Dimensions I

3 Dimensions

(1) TKA4S-Series

® Bracket

48 6
.
E S: m
@D
-

(2) TKASP-Series

® Bracket

72.2

iy

(3) TK4M-Series

o Bracket

58.5

&

(4) TKAH-Series

® Bracket

%

e Panel Cutout
65 or Over

| h
LE .

65 or Over 45-'-_[

I Unit: mm

e Panel Cutout

85 or Over

65 or Over 45700

Unit: mm

® Panel Cutout
90 or Over
r—b

I 1

1 ‘_, 68

90 or Over -

r*r 1 & |

Unit: mm

e Panel Cutout
65 or Over

T

g2 e

"

1150r0ve;l_ 454

Unit: mm
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I 3 Dimensions Avutonics

(5) TKAW-Series

L]
Bracket e Panel Cutout
. 96 : B B4.5 I.M*]
—19 1 1.2
i ¥ : 4524
. [ 17
= 65 or Over
1 1 g2«
| e 1 -
Unit: mm

(6) TKAL-Series

e Bracket
e Panel Cutout
x 96 B 64.5 "
115 or Over
»
= = = T‘
g ———
= = = ¥
& — £
= = = — g2
e—p——
SEETEL o0 | v
- ——N—] 5
5[115 or Over .
s = = o 92
n=== s | G—J
— 00— —=
= = = -
= =
—_ 0/ —
_ /s —3
_ O/ —=3
L Unit: mm

(7) Terminal cover(Sold separately)

»  RSA-COVER(48X48mm)

= RMA-COVER(72X72mm)

19

68.5

73

M/
<

= RHA-COVER(48X96mm, 94X48mm)
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91.5

<z

L7
= RLA-COVER(96X96mm)

ok

91.5

3.1 Installation Unit: mm

=  TK4S-Series and TK4SP-Series (48 mm(W) X 48 mm(H))
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= All others

PLPLS LI
PLPILL P LLLS
TIPS PILLL,

e &,

ST ‘
e e

A e LI

Mount the procuct on the panel and securely push the bracket in using
a tool, as shown in the diagram.

© Copyright Reserved Autonics Co., Ltd.



Autonics 3 Dimensions I
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I 4 Wiring Diagrams Autonics
4 Wiring Diagrams
Standard model has shaded terminals only.
4.1 4S-Seri
. TK4S-Series
Current SSR
DCO0/4~20mA  11VDC+2V
Digital Input Load 5002 Max. 20mA Max.
Contact-on, Non-contact-on AL1 OUT: 250VAC 3A 1a
Y13y 517 | | ResisTVELOAD
DI-1 \ @)
?_, 7 Z Q 0 AL10UT: 250VAC 3A1a
i RESISTIVE LOAD
Current Transfer Out DC4-20mA ouT2:
DC0/4~20mA < E < || 1¢ |Relay250VAC3ATa § E
Load 500 Max. dj 3 RS485(A%) RESISTIVE LOAD
SSR1VDC+2V | o E—? | A FSENE A +
20mA Max. OUT1: =
Relay 250VAC . E B
E 3A1aRESISTIVE LOAD chr’e"‘ gm @
A @ Transformer -
SOURCE @ °-°”5°-°A @ < a4 Ja-la-
100~240VAC RID TC
50/60Hz 8VA SENSOR

4.2

Note

Features one digital input terminal due to limited number of terminal
blocks. Supports two multi SVs (SV1 and SV2) only.

TK4SP-Series

OuT1:

Relay

250VAC 3A1a
RESISTIVE LOAD

ouT2:

Relay

250VAC 3A1a
RESISTIVE LOAD

g8

|- | - B'

%%

®©
®
Q

|9

g; AL10UT2:
Relay

250VAC 3A1a
RESISTIVE LOAD

laf

b

AD

SOURCE
100~240VAC
50/60Hz 8VA

Current
DC0/4~20mA
Load 500 Max.

SSR 11VDC+2V
20mA Max.

Does not feature any digital input terminal due to limited number of
terminal blocks.

11Pin Socket(PG-11, PS-11): Sold separately
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4 Wiring Diagrams I

4.3

4.4

TK4M-Series

Digital Input

ey

c t + +
urren
DC0/4~20mA @ <

Load 500Q Max.

SSR 11VDC+2V

<
20mA Max. d]j‘

o] [Lae]

AD

SOURCE
100~240VAC

B[] (][

AL10UT:

Relay

250VAC 3A1a
RESISTIVE LOAD
AL20UT:

Relay

250VAC 3A1a
RESISTIVE LOAD

ouT2:

Relay

250VAC 3A1a
RESISTIVE LOAD

OUT1:

Relay

250VAC 3A1a
RESISTIVE LOAD

20
-
22
23|
24
—

26

Contact-on, Non-contact-on

| .l DI-1
RS485(A+)
lad +]_ Transfer Out
(mA) DC4~20mA
RS485(B-) =
Ll
Current
Transformer
0.0~50.0A
+
gty @
B g el -

4 -~ | ~
RTD TC

W >
M

= E[EEE] ][] [=][E]

50/60Hz 8VA

SENSOR

Note

Features one digital input terminal due to limited number of terminal
blocks. Supports two multi SVs (SV1 and SV2) only.

TK4W, TK4H, TK4L-Series

%E&ﬁ

ol
Z)o)
Current
DCO0/4~20mA B - <
Load 5009 Max.
SSR 11VDC+2V

g [ s [ g

ol
20mA Max. d;

AD

SOURCE
100~240VAC

& Bl El=] [~ ]e][]

AL10OUT:

Relay 250VAC 3A1a

RESISTIVE LOAD

AL20UT:

Relay 250VAC 3A1a

RESISTIVE LOAD

OouT2:

Relay 250VAC 3A1a

RESISTIVE LOAD

OuT™:

Relay 250VAC 3A1a

RESISTIVE LOAD

13

—
hJ.

—
~

][] 8] [z [5][z][z][z][=] =]

Digital Input
Contact-on, Non-contact-on

DI-1
DI-2

‘LQ‘LO

RS485(A+)
|

+|_ Transfer Out
(mA) DC4~20mA
RS485(B) =
Ll

50/60Hz 8VA

Current
Transformer
0.0~50.0A
A
:i—;ﬂ
o+
B

RTD TC
SENSOR
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I 4 Wiring Diagrams Autonics

4.5 Wiring Precautions

=  Mixing up the input terminals with output terminals and vice versa can lead to product

damage.
= Use only sensors supported by the product.

= Make sure to connect rated SSRs or loads to the output terminals. Make sure to

connect communication cable with correct communication terminals (A, B).

= Make sure to observe correct polarity of power source terminals. (+ and -).

4.5.1 Sensor Connection

4.5.1.1 Compensation Wire Connection

For thermocouple sensors, use compenstion wire of the same specification as input
sensors. Using an extension wire of different specifications and/or material will increase
inaccuracy of temperature sensing. It is recommended to choose high performance

compensation wire for more reliable sensing.

4.5.1.2 Measurement Error

= Do not mix up the direction of the input sensor connector.
= Carefully adjust both load and sensor positions.

= Make sure the sensor is securely attached to the input connector.

4.5.1.3 AC Power Cable and Wiring

Do not put the sensor lines in close proximity of the AC power lines.

I 32 © Copyright Reserved Autonics Co., Ltd.
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4 Wiring Diagrams I

4.5.2 Communication Line Wiring

RS485 A(+) +——

[==]
w
[=e]
b
v
o

Twisted Pair Communication Line

(O XA

# SCM-38I
(RS485—~RS232 Converter, sold)

[ @ A

sy

PC

|—° Round Ferrite Beads (noise reduction) -]

An external device that
supports RS485.
Ex) PLC, panel, etc.

Note

Do not tie together with the AC power line.

Only use twisted pair wires for the communication lines.
Do not allow the communication line to exceed 800m in length.
For further details, please refer to 6.6 Communication Settings.
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I 5 Preparation and Startup Autonics

5 Preparation and Startup

5.1 Powering On and Initial Display

When powered on and providing no error is present, the unit's front display will turn on for
about a second and then twice display the model name, option/main outputs, and input

type in sequence at 0.5-second intervals.

BRAFLLY T[EPY oPEn’

M 5 = ©
=5 8880" Hrn” ELARH" g
Af'ter powering on. IVIode_b'op_tion!PowerlOutput Current input type. Bun modi
Display all (1 second) Partial display (1 second) (Flashes twice)
SV Display Display Category Information
1,e,r,E,A, b Option Output, ALARM1/2, PV Transmission, RS485 Output
| Power 100 to 240 VAC, 50/60 Hz
F 5L OUT1 Control Output (Fgﬁltz;%f)ontact, SSRP Output, Current + SSR
n,r,C OUT2 Control Output None, Relay Contact, Current + SSR Output

5.2 Input Selection Switch

= Before setting the temperature controller's internal parameters, position the input

selection switch located at the underside of the unit to the desired input specification.

= Changing the input selection switch position resets temperature sensor input to L AH
and results in display of thermocouple/RTD Input Types only. In the case of analog

input, it is reset to Au 1, resulting in display of analog voltage/current Input types only.

Input Selection Switch
—IN TYPE SW

TC.RTD <
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5 Preparation and Startup I

5.3

5.3.1

5.3.2

Basic Controls

Parameter Setting Sequence

Parameter 3 Set

Setting Group [P

ting Group [PAr 3] - Parameter 4 Setting Group [PAr4Y] - Parameter 5
Rr5] > Parameter 2 Setting Group [PAr2] —» Parameter 1 Setting Group

[PAr 1] > SV Setting Group [Gu]

Note

Parameters from different setting groups are linked to one another;
therefore, initial parameterization should be performed in the above
sequence.

Changing Parameter 3 Setting Group's parameters can sometimes
reset other associated parameters. Always make sure to check if
such parameters have been affected.

SV Settings

Flow chart for SV setting is as follows:

1 While in Run mode, press any <, v, or 4,

I
Ly

n
o

2 Selectthed

esired digit using the <« key.

annr |
(N gy

=[3)

/|\

3 Configure the desired numeric value using the v/4 keys.

\/,-'
g oo

l'l
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I 5 Preparation and Startup

Autonics

5.3.3

5.3.4

4 To save, press MODE key or do not make any additional key entries for three

seconds.

r
Ll

1n
uy

Changing Parameter Settings

Change parameter settings in the following steps:

1

2

While in Run mode, press and hold MODE key.

Select the desired Parameter Setting Group using the v/4 keys and press MODE

key.

Select the desired parameter using the MODE key.

Configure the desired numeric value using the </v/4 keys.

To save, press MODE key.

MV Monitoring and Manual Control Setting

under Standard

Run Mode

Heating MV monitoring Manual heating control execution.

Change manual heating MV.

50

43
fl

50/

un
(|
[

50

H 50 HO

Manual heating control complete.

HO
[

trol in

T
'

1

1

)

1

1

1

)

1

y =
|

1 Return to auto control. 5 NM
1

)

1

1

1

)

1

1

]

Auto Control

Return 0

Manual cooling control termination

ling Control Mode

Change manual cooling MV. Manual cooling control start.

=
& [am ], [
Y

Cooling MV monitoring

50\

-

g

[v]

£oss

50

£aag

36
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Autonics 5 Preparation and Startup I

@® While in Run mode, press A/M key to commence manual control. The SV display will then
show H (heating control) or £ (cooling control) and simultaneously display the MV to
indicate commencement of MV monitoring.

@ If €, ¥, or A is pressed while MV monitoring is in progress, the MAN lamp will turn on
and the last digit will start to flash to indicate activation of manual control.

® Press the shift (4) key to change the flashing digit (10° — 10" — 10> — 10 — 10°).
@ Select the digit and configure the desired MV value using the ¥/A keys.

® To end manual control, press A/M key. The MAN lamp will turn off, and the system will
revert to auto control mode.

® While in heating and cooling control mode, set the manual heating MV and then press A/M
key to see C (cooling control) and the current cooling MV value on the SV display
indicating commencement of cooling MV monitoring.

@ If 4, ¥, or A is pressed while MV monitoring is in progress, the MAN lamp turns on and
the last digit starts to flash to indicate activation of manual control.

Press the shift () key to change the flashing digit (10° — 10" — 10 — 10% — 10°).
® Select the digit and configure desired cooling MV value using the V/A keys.

To end manual control, press A/M key. The MAN lamp will turn off, and the system will
revert to auto control mode.

@ While in standard control mode (heating control or cooling control), pressing A/M key once
from the MV monitoring stage, or any other stage, will revert the system to auto control
mode.

@ During heating and cooling control mode, pressing A/M key once from the MV monitoring
stage, or any other stage, will skip the system to the cooling MV monitoring stage.

For heating and cooling control, the system reverts to auto control
after going through heating monitoring, manual heating control,
cooling monitoring, and manual cooling control stages in sequence.

(“/ﬁ Note | Heating MV remains in effect during cooling monitoring and manual

cooling control.

TK4ST/SP (48WX48H) does not feature the A/M key. To switch
modes between auto and manual controls, press the MODE key
once.
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5.4

Parameter Reference Chart

= Shaded parameters are for standard-level users, the others are for high-level

users .(You can set the user level in parameter 5 setting group)

=  Each parameter has its own Memory Address for communication functions.

> Run mode |«

4

A4 \ 4
| PRSS]| PRSS| |

SV display show
a coded password
if password is
incorrect.

FASS |«

SV display shows
a coded password if
d is incorrect

After 3
seconds

i sV
Su| m—m

Password
mi h
Password Password
match match

Monitoring

Cooling MV
monitoring

Heating MV H _ I:I .

A/M

\4

3sec

suomsl  AE | woweee| [ ncE| cumtTOgp - ] memsvl AR5, |
® ® ™ ﬂm I

Nimber Su-n | e H=P | S Unl E | Mo AL LE | fovnaen | dif -F
Henamer | CE = A | Sonin s C-P | Ao L-r G| ey A LHY | ton | dl -
et [ L B st 5 o 1 7 A ln || di -
gnmivane| AL H | ineararime L = | Decimalpoint ok | Sie e Alan | "Wt 1 EAu
o | AL 2L | dertiamve time H-d | towscaling L= 50 | Syt A ioF | naam Prau
wanm el AL CLH | gorodine, L= | Hishscaing H=-5L [mamomoel  AL=2| oo ErAu
seling Su-0 | veatana dh | oisslayunit didnk [ Moe®| AL2E | Saw SkAu
sohing Su- | Menvalreset rESE | mwwis = R AcHY | Simome|  SEAL
soting Su-c | weas, HHYS (omonesse 7 F | MR Agn | userlewl USEr
eling Su-3 | e HoSk | sverme | | -5 | Saate|  ACon | wimew| LELSu
hf;‘;',‘:;ﬂs E.H H 5 SV high=limit H- 5 o g:?:,’glg;"g::ez H E.D F Lockg;::;:r;\eter L L’Fl |
oot oSk |omsmeel @ = FE |nonometnd L BAE |0 LLP2
IowN—l‘IIimil ll.. - ’:l [X] Egmeo;atlyu;: l': - ':' d e band "- h Hh Lockgg:;:r&\eler L E'P 3
higrﬂ‘llimh H - ‘:| L Aulg‘-olyging H tt ou:\pmal‘:,ngode H o= ':' Lockg;::lrl%r;\eler l'. CP Lf
chinge fie FAAU |obnemn  oUE omroning  FG= L |teckpnmeter ) FAG
ranca ate FAAD | st a L5 |omanim]  FG=H | ey Fud

e unit FUAE | e o [ | Unitaddress AdrS

oot OUER oo PG

currg}t”oﬁlpul o EFI F, Parity bit P r t H

conrtireoa\ttl;:gpu! H - ,: Stop bit 5 t P

ool =k | wihmetime | r5AE

Comn‘}’ur?‘i:ation 'l: o 5 E

3sec 3sec 3sec 3sec 3sec
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Autonics 5 Preparation and Startup I

While in Run mode, press and hold MODE key for 2 seconds to
enter setting mode.

After entering setting mode, pressing and holding MODE key for 1.5
seconds at any time will return the system to the initial Parameter
Group screen.

(‘/% Note | After entering setting mode, pressing and holding MODE key for 3

seconds will return the system to Run mode.

From the lowest parameter of the concerned group, press MODE
key to access the concerned Parameter Group's initial screen and
access other Parameter Groups.

With no key input for 30 seconds while in Setting mode, the system
will keep the initial settings and automatically revert to Run mode.
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5.5

5.5.1

— »|RUN Mode

SV display shows
a coded password
if password is

incorrect.

Password entr
i PRSS——| 0001

L L LT LI T 4
Password E
Password match.
mismatch
Parameter 1group Parameter 2group
—>

Control output Run/Stop
5
V

Multi SV number

or LbA.

or HbA.

SV-0 setting value

sy

setting value

Parameter Setting Groups

Parameter 1 Setting Group [PAr- /]

B: Press [Rlor[A]
T

i"""1: This parameter may or may not appear, depending on the
model and related parameter settings.

:After entering setting mode, press MODE anytime for
3 seconds to return to Run mode.

:After entering setting mode, press MODE anytime for

1.5 seconds to go to the concerned group name.

#If you press the [MD]key after changing the setting value of the parameter

the setting value will be stored.

Parameter 3group

Su- ife== Su-d[—=

5u-3

#Display 5u-0 through 5u- 3, deoending on the

preset number of multi SVs(~t5u)

x Appears only with current transformer(CT) input models(expect for TK4N and TK4SP)

xAppears only when alarm output1 operation mode(AL - /) is set to low-limit
alarm for offset/absolute value or high/low-limit alarm/reverse alarm for
offset value.

# Sets the heater burnout SV for a current transformer(with option inputs)
when Alarm output 1° s operation mode(At - /)is in heater burnout alarm(HkR).

#Does not appear if alarm output 1’ s operation mode(AL - /) is set to oFF, 5bA,

#Appears only when alarm output1’ s operation mode(A. - /) is set to high-limit
alarm for offset/absolute value or high-limit alarm/reserve alarm for offset value.
xDoes not appear if alarm output 1’ s operation mode(AL - /) is set tooFF, 5bA, LbA,

s Appears only with option output models that support alarm output2.
(Active/inactive conditions ard the same as alarm output1 with the
exception for HBA)

- Display 5.0 through 5.3, depending on the preset number of multi SVs(7t5u).
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5.5.2 Parameter 2 Setting Group [PA-Z]

Parameter 2group Parameter 3group Parameter 4group |J: Press ,or

PH~ 3 FH- Lfl i""71: This parameter may or may not appear, depending
Y

on the model and related parameter settings.

:After entering setting mode, press MODE anytime

for 3 seconds to return to Run mode.

~
ofFF |—> on | MD1.5sec.|:After entering setting mode, press MODE anytime

for 1.5 seconds to go to the concerned group name.

#1f you press the [MD]key after changing the setting value of
the parameter, the setting value will be stored.

] #Appears only when control output operation __
mode(a-Ft) is set to heating(HEAE) or heating
and cooling(H-7).

# Appears only when control output operation
mode(a-Ft) is set to cooling(Coot ) or heating

and cooling(H-7).

¥ Appears only when control output operation
mode(a-Ft) is set to heating(HEAL) or heating

and cooling(H-{).

¥ Appears only when temperature
- control type(C-7d) is set to
PID control.
xAppears only when control output operation
mode(o-FE) is set to cooling(Coot ) or heating
and cooling(H-[).

s Appears only when control output operation
0
mode(s-FE) is set to heating(HEAEL) or heating

and cooling(H-[).

¥ Appears only when contril output operation —
o mode(a-FE) is set to cooling(Coot ) or heating

and cooling(H-[).

s Appears only when control output operation

mode(o-Ft) is set to heating and cooling(H-[).

# Appears only under proportional control(H-F or [-F =0.0).
- #Does not appear if control output operation mode(z=-Ft) is set to heating
and cooling(H-[).

% Appears only when control output operation
mode(a-Ft) is set to heating(HEAE) or heating™]
and cooling(H-[).

% Appears only when temperature
control type(l-nd) is set to
ON/OFF control.

¥ Appears only when control output operation
mode(o-Ft) is set to cooling(Coat ) or heating—
and cooling(H-[).

xAppears only when temperature control type(C-rd) set to PID control.

Next page
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Ramp-up change rate
i
Ramp-down change rate

YRR | e )

i

Ramp time unit

g nln Holr
=
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5.5.3 Parameter 3 Setting Group [PAr- 1]
E' Press E [R]or[R]

7~~"1: This parameter may or may not appear, depending
on the model and related parameter settings.
- ‘After entering setting mode, press MODE anytime
for 3 seconds to return to Run mode.
m :After entering setting mode, press MODE anytime
for 1.5 seconds to go to the concerned group name.

#1f you press the [MD|key after changing the setting value of
the parameter, the setting value will be stored.

nlic

Paramter 3group Parameter 4grop Parameter 5group

|!‘l‘f: E |

sxInput selection switch is initially set to
TC; therefore, only the temperature input

or '—> == | type is displayed.

% Appears only when input type( ~-t) is set to
temperature sensor input.

|__ ¢Appears only when input type(' n-t) is set to
Cl analog input.

]
B
[>]

jﬂ

<
<
«

Input bias

*—>_

Input digital filter

l’lHLl E

SV low-limit

-2040
SV high-limit
5 1350
Control output operation A A
HERE > Cool Cool % Heating & cooling
_T | = control model.
S| H-C HERL

#Standard type

Temperature control type P,' d _ ano F
Fp : > Fon onP onaon
' Y '
#Standard control #* Heating and cooling control

Auto-tuning mode

[ EUn !le—1 EUnC]*Aopears only if temperature control type(c-7d) is
8

>]

[«]

v set to PID control.

Next page
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OUT1(SSR/CUR)

_______ o L”:’T £S5 # Appears if the controller’ s OUTH1 is using current or

]

SSR drive output.
OUT1 SSR output A A
[ — '_?_L!_E‘P_. YTl FHAG xAppears if OUT1 is using SSRP and
i .o tord 8 n =14 control output(att /) is set to 55-.
q- E 2] x Appears if OUT1 is using current or SSR drive output and
C Cl L] control output OUT1(clit {) is set to [urr.
4
55- #Appears only if OUT2 is set to Current or SSR drive output.
q-20 4_@ s Appears if OUT2 is using current or SSR drive output and
u U CU] ouT2(cut?) is set to firr.
20n
% Appears only when temperature control type(C-~d) is set to PID control.
% Does not appear if current output is selected or output type is set to
cycle or phase.
0o

OUT1 and OUTZ2 Outputs

= |fOUT1 and OUT2 outputs are Relay outputs:
e olUE!l ol5r olnR olk? od5- ofnRA parameters will not be shown.
= [fOUT1 and OUT2 outputs are CUR + SSR outputs and ot | olE? is setto55r:
e o li5r o25r's output method is fixed to 5tnd, and parameter will not be shown.
= [f OUT1 output is SSRP output and OUT2 output is CUR + SSR:
e olk | o laA will not be shown.
e It will be possible to select 5knd [YLL PHRS ino 15r.

e Ifselecting 55r ino25r., it is fixed to Sknd. and parameter will not be shown.
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5.54

Parameter 4group

]
Alarm output1 operation
5

Alarm output option

------------- 5]
Alarm output1 NO/NC
LAl

Next page

—[_PA-1]

Parameter 4 Setting Group [PArY]

B: press [«],[A]or[A]
i__71: This parameter may or may not appear, depending
on the model and related parameter settings.
:After entering setting mode, press MODE anytime

for 3 seconds to return to Run mode.

:After entering setting mode, press MODE anytime

for 1.5 seconds to go to the concerned group name.

#*If you press the key after changing the setting value of
the parameter, the setting value will be stored.

s Appears only if alarm output1’ s operating mode(AL - 1) is not set to OFF.

x Appears if alarm output1’ s operating mode(Ai - !) is set to high-limit, low-limit

high/low-limit or reverse alarm for offset/absolute value.

| s Appears only when alarm output1’ s
operating mode(A. - !) is not set to OFF.

# Appears if alarm output2’ s operating mode(AL-2) is

set to high-limit, low-limit, high/low-limit or reverse
alarm for offset/absolute value.

s Appears only with

| option output models
that support alarm
output2.

% Appears only if alarm output2’ s
operating mode(AL -2) is not set
to OFF

% Appears only if alarm output1 or alarm output2 operating mode
(AL- 1/AL-2) is set to LbA.
% Automatically setting with auto-tunning.
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Analog output mode
‘ a3 H-nu C-nu
% Appears only for models
[~ with option outputs.
Unit address
S|
BPS(Bit per second)
5L 36 TR 5554
Parity bit
=
) ~
Stop bit E'
-
S| <

Response waiting time

EETE 20

Communication write
X~
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5.5.5 Parameter 5 Setting Group [PAr5]

H: Press , °f

: This parameter may or may not appear, depending
on the model and related parameter settings.

:After entering setting mode, press MODE anytime
Parameter 5group Parameter 1group Parameter 2group onf'; 3 se‘;on,ds to :te.tum todRun mOd:IiODE .
. :After entering setting mode, press anytime
—> PHF ll:l PAr E’I for 1.5 seconds to go to the concerned group name.
*If you press the key after changing the setting value of
the parameter, the setting value will be stored.

Y.

Multi SV

(M|

(g

o

a

] > [«] [2]

pun]

-~

5

m N
Kh

control stop MV

Control stop alarm output
5 Conk oFF
User level
Hi GH

5

!

Lock SV setting group
|
L I_.S [N

EI
]

Lock parameter 1group

I
L L.

EI
]
o
=N
m
<]l [>]

Lock parameter 2group

LLA

EI
U
o]

)
-
.,

«]f [>]

Lock parameter 3group

[
L L.

EI
L
]
H
2
-
<]l [>]

Lock parameter 4group

]
T
™

EI
«] [>!

Next page
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Lock parameter 5group

B R S Y Ce e BT
¥

8

Password configuration
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6 Parameter Settings and
Functions

6.1 Input

6.1.1 Input Types and Temperature Ranges

| - el Temperature Temperature
nput fypes Ispiay Range (°C) Range (°F)
1 FLCRH -200 to 1350 -328 to 2463
K (CA)
-199.9 to
0.1 FLCAL 999 9 -199.9 t0 999.9
1 Ji CH -200 to 800 -328 to 1472
J (IC)
0.1 Ji L -199.9 to 800.0 -199.9 t0 999.9
1 ECrH -200 to 800 -328 to 1472
E (CR)
0.1 ECrL -199.9 to 800.0 -199.9 t0 999.9
1 ECCH -200 to 400 -328 to 752
T (CC)
0.1 ECCL -199.9 t0 400.0 -199.9 t0 752.0
Thermoco | B (PR) 1 b Pr 0 to 1800 32 to 3272
uple
(‘IPC) R (PR) 1 r Pr 0to 1750 32to 3182
S (PR) 1 5Pr 0to 1750 32to 3182
N (NN) 1 nnn -200 to 1300 -328 to 2372
C(TTy 1 CEE 0 to 2300 32t0 4172
G (TTy< 1 CEE 0 to 2300 32 to 4172
1 LI CH -200 to 900 -328 to 1652
L (IC)
0.1 LifL -199.9 to 900.0 -199.9 t0 999.9
1 ULCH -200 to 400 -328 to 752
U (CC)
0.1 uccL -199.9 t0 400.0 -199.9t0 752,0
Platinel Il 1 PLIN 0 to 1390 32 to 2534
CU50Q 0.1 fus -199.9 to 200.0 -199.9 to 392.0
RTD
CU 100 Q 0.1 tuio -199.9 to 200.0 -199.9 to 392.0
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| = S Temperature Temperature
nput ypes Isplay Range (°C) Range (°F)
JPt 100 Q 1 JPEH -200 to 650 -328 to 1202
JPt 100 Q 0.1 JPEL -199.9 to 650.0 -199.9 to 999.9
DPt 50 Q 0.1 dPES -199.9 to 600.0 -199.9 to 999.9
DPt 100 Q 1 dPEH -200 to 650 -328 to 1202
DPt 100 Q 0.1 dPEL -199.9 to 650.0 -199.9 to 999.9
Nickel 120 Q 1 nl 12 -80 to 200 -112 to 392
0to 10V Au !
0to 5V Au?
Voltage
1to 5V Au3 -1999 to 9999
Analog Oto Ay | (Decimal point placement is
100mV n configurable.)
0to -
20mA AnA |
Current it
(0] -
20mA AnAC

X1: C (TT): Same temperature sensor as former W5 (TT).
X2: G(TT): Same temperature sensor as former W (TT).

=  Temperature sensors are to convert subject temperature to electrical signals for the

temperature controller allowing it to control output.

= SV (Setting Value) can only be set within the input range.

/ . . . .
F‘/ Note | !fSV (Setting Value)is set beyond the input range, values exceeding the

input range are ignored.
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6.1.2 Input Type Settings [FAr3 — | n-t]

=  This product supports multiple input types, making it possible for the user to choose

from thermocouples, resistors, and analog voltage/current.

= If you change the input specification, the SV's upper/lower limits are automatically set
to the new specification's max/min values for temperature sensors. As for analog
inputs, upper/lower input values are set to the max/min temperature range and the SV
upper/lower limits set to upper/lower scale values. Therefore, you need to reconfigure
the settings.

Setting Setting Factory .
Group FETITELED Range Default i
. Refer to - )
PAr3 Fn-k section 6.1.1. BLAH

If you change the input selection switch position, the temperature
sensor input is reset to FLA.H. Only the input types of
thermocouple/RTD are displayed. In addition, analog input is
reset to AV1 and only the input types of analog voltage/current
are displayed. Make sure to reconfigure the input types after
changing the input selection switch position.

Y - The scope of Setting Values will be limited depending on the
F% Note p g p g

setting of the input selection switch, which is located on the
underside of the product.

— IN TYPE SW

—+ TC,RTD

6.1.3 Temperature Unit Settings for Input Temperature
Sensor [FAr3 — Unl k]

When selecting the input temperature sensor, you can set the desired units of

temperature/scale value to be displayed.

. . Factory .
Setting Group Parameter Setting Range Default Unit
PAF3 Unl k of /eF ef -

(L/% Note This parameter will not be displayed if analog input has been selected.
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Avutonics

6.1.4

6.1.4.1

6.1.4.2

6.1.4.3

Analog Input/Scale Settings

= With analog input selected, you can set the analog input range (high/low limit input

values) and the display scale (high/low limit scale values) within the designated input

range.

»  The decimal point positions will remain fixed when configuring the upper/lower limit

input values. You can change the input values at Au I: 00.00, Ru2/ARu3:0.000,Rnu I:
000.0,and AnA I/ARAZ: 00.00 decimal points.

= If the upper and lower limit scale settings are identical, an Err message flashes twice

and setting mode is displayed.

F‘/% Note

This parameter will not be displayed if temperature sensor input is
selected.

Low-limit Input Value Settings [FA-r3 — L-r{]

You can set the low limit input values for actual use within the analog input range.

Setting

Factory

Group Parameter Setting Range Default Unit
o S L
High-limit Value Settings [FA-3 — H -r(]
You can set high limit input values for actual use within the analog input range.
SGe:;il:lg Parameter Setting Range I;aec;;%?t/ Unit
PAr3 H-r i Low-limit Input Value (L-rL) + F.S. 10% to 10.00 )

Maximum Temperature Range

Decimal Point Position Settings [FA-J — dot]

You can set the decimal point positions for PV (Present Value) and SV (Setting Value)

within high and low limit scale values.

Setting . Factory .
Group Parameter Setting Range Default Unit
PA-3 dok 0/0.0/0.00/0.000 2.0 -

5
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6.1.4.4 Low-limit Scale Value Settings [FA-3 — L-5(]
You can set the display scales of lower limit values for analog input (L-~§). (Based on the
decimal point position setting.)
Setting . Factory .
Group Parameter Setting Range Default Unit
PA-3 L-5C 4999 to 9999 000.0 -
6.1.4.5 High-limit Scale Value Settings [PFA-3 — H-5(]
You can set the display scales of upper limit values for analog input (L-rGL). (Based on the
decimal point position setting.)
Setting . Factory .
Group Parameter Setting Range Default Unit
PA-3 H-5C 4999 to 9999 100.0 -
6.1.4.6 Display Unit Settings for Front Panel [FA-3 — d.Unt]
When you select an analog input type, you can set the display units.
Setting . Factory .
Group Parameter Setting Range Default Unit
PA-3 dnt B[ /OF |90 | oFF %o -
Setting Parameter Description
or Sets the display unit to C and turns on the C indicator.
oF Sets the display unit to °F and turns on the °F indicator.
frg Sets the display unit to % and turns on the % indicator.
of F Sets the display unit to an undefined unit. The LED unit indicator will not turn

on.
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6.1.5 Input Bias Adjustments [FA-3J — | n-b]

= This feature is used to compensate for input bias produced by thermocouples, RTDs,

or analog input devices, NOT by the controller itself.

= The Input Bias Adjustments function is mainly used when the sensor cannot be
attached directly to controlled objects. It is also used to compensate for temperature

variance between the sensor's installation point and the actual measuring point.

Setting
Group

Factory

Default il

Parameter Setting Range

-999 to 0999 (Temperature H, Analog)
PAr-3 ! n-b 0000 C/[F/-
499.9 t0 999.9 (Temperature L)

y; If the controller displays 78 C when the actual temperature is 80C, set the
Ex. input bias (! n-b) to 2 in order to adjust the controller's display temperature
- to 80°C.

Make sure that an accurate temperature variance measurement is
taken before setting values of Input Bias. An inaccurate initial
measurement can lead to greater variance.

% Note - Many of today's temperature sensors are graded by their sensitivity.

Since higher accuracy usually comes at a higher cost, most people
tend to choose sensors with medium sensitivity. Measuring each
sensor's sensitivity bias for Input Bias feature in order to ensure higher
accuracy in temperature reading.

6.1.6 Input Digital Filter [PA-3 — AAuF]

It is not possible to perform high accuracy control if the PV (Present Value) fluctuates
because of noise elements, disturbance, or instabilities in the input signal. Using the Input

Digital Filter function can stabilize PV to realize more reliable control.

Setting . Factory .
Group Parameter Setting Range Default Unit
PA-3 nAu.F 000.1t0120.0 0.1 Sec

% E If the Input Digital Filter is set to 0.4 seconds, digital filtering is applied to a
\ X. sampling value collected over 0.4 seconds (400 ms).

/ .. . .
@ Note | When the Input Digital Filter is used, PV (Present Value) can vary from the

actual input value.
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6.1.7 High and Low-limit of SV (Setting Value) [PA-r3J — H-
Sull-5u]

You can limit the SV (Setting Value) range within the temperature range of the sensor or

analog input type in order to prevent the system from controlling with improper SV.

W Input Sensor's Temperature Range_Low-limit Input Sensor's Temperature Range_High-limit W

Temprature’

SV Setting Not Allowed “ SV Setting Not Allowed

e
A SV Low-limit A SV High-limit Temprature
Eelins Parameter Setting Range Factory Default Unit
Group
SV Low-limit + 1 digit to Sensor 1350 (Temperature)
H-Su Input High-limit or Analog High-limit CrF
Pr 3 Scale Value 000.0(Analog)
-
Sensor Low-limit or Analog Low- -200(Temperature)
L-5u limit Scale Value to SV High-limit -1 CIF
digit !00.0(Analog)
O Parameter Parameter Description
L-5u SV (Setting Value) Low-limit
H-5u SV (Setting Value) High-limit

Attempts to set the limits outside the min/max input range, or analog's
high/low-limits, are not accepted. Instead, the previous settings are
retained.

- SV (Setting Value) can only be set within the SV low-limit (L-5u) and
SV high-limit (H-5u) range.

Note gh-limit (f-3u) rang o
- SV lower-limit (L -5u) cannot exceed SV high-limit (H-5u).

Changing the input sensors automatically changes the SV high/low-
limit settings to max/min values of the changed input sensor’s
specification (temperature sensor input), or to high/low-limit scale
values (analog input). The user is required to reset related.
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6.2 Control Output

6.2.1 Control Output Mode [FA-1 — o-FE]

= Control output modes for general temperature control include heating, cooling, and

heating and cooling.

= Heating control and cooling control are mutually opposing operations with inverse

outputs.

= The PID time constant varies based on the controlled objects during PID control.

Control Control
Output4 Qutput 4
(MV) (MV)

100.0% 100.0%

Heating Control Cooling Control

(Heating) (Cooling)
0% < 0% e
Heating Control (Reverse Operation) PV Cooling Control (Normal Operation) 7V
Setting . Factory .
Group Parameter Setting Range Default Unit
Standard Model: HEAE /Lool HERE -
PAF3 o-Ft
Heating/Cooling Model: HEAE /Lool /H-L H-C -
6.2.1.1 Heating Control [PAr3 — o-Ft — HEAL]

Heating control mode: the output will be provided in order to supply power to the load
(heater) if PV (Present Value) falls below SV (Setting Value).

6.2.1.2 Cooling Control [PAr3 — o-Ft — [ool]

Cooling control mode: the output will be provided in order to supply power to the load

(cooler) if PV (Present Value) rises above SV (Setting Value).
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6.2.1.3

6.2.1 l3l1 -

Heating and Cooling Control [FAr3 — o-Ft — H-[]

Heating and cooling control mode: heating and cooling with a single temperature

controller when it is difficult to control subject temperature with only heating or cooling.

Heating and cooling control mode controls the object using different PID time constants

for each heating and cooling.

It is also possible to set heating and cooling control in both PID control or ON/OFF control

mode. Heating/cooling output can be selected among Relay output, SSR output and

current output depending on model types choosen according to your application

environment. (Note that only standard SSR control is available for SSR output in OUT2.)

Cooling Load

Cooling Control Output

‘RAA

:Temperature Drop

T T T TTemperature Rise

Temperature Sensor Input (FeedbacE)

Heating Load

Temperature
Controller

Cooling
Control

(Controller)

Heating
Control

A

Heating Control Output

Note

For heating and cooling control, OUT1 control output is dedicated to
heating control and OUT2 control output to cooling control.

Dead band/Overlap Band [PArZ — db]

= In heating and cooling control, it is possible to designate a dead band between

heating and cooling control bands based on SV (Setting Value).

= Adead band forms around the SV when db is set to a positive value. No control

occurs in the dead band area. Therefore, heating and cooling MVs become 0.0% in

the formed dead band.

= An overlap band (simultaneous application of heating and cooling MVs) forms around

the SV when db is set to a negative value.

= Setdb to 0 when a dead band or an overlap band is not used.

Setting . Factory .
Group Parameter Setting Range Default Unit
PAr2 db See below. bgli?/v

= PID/PID, PID/ON-OFF, and ON-OFF/PID Control

Setting Range (Temperature): -(Proportional Band) to +(Proportional Band) (the

lower value when using different proportional bands)

© Copyright Reserved Autonics Co., Ltd.

57 |



I 6 Parameter Settings and Functions Autonics

e  Setting Range (Analog): -939.9t0 093.9

*  Factory Default: 0000 (Temperature H), 000.0 (Temperature L, Analog), (Unit:
Temperature °C/°F, Analog % F.S.)

=  ON-OFF/ON-OFF Control
e  Setting Range (Temperature):

-939 (overlap band) to 08000 (not used) to 0939 (dead band) (Temperature H)
199.9 (overlap band) to 000.0 (not used) to 399.9 (dead band) (Temperature L)

e Setting Range (Analog): -99.9 (overlap band) to 000.0 (not used) to 899.9 (dead
band)

e Factory Default: 0000 (Temperature H), 000.0 (Temperature L, Analog), (Unit:
Temperature °C/°F, Analog % F.S.)
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6.2.1.3.1.1. Using a Deadband

When Deadband is in 10 Digits ~ Control Output MV %FS for Analog
: Heating Proportional Band & Cooling Proportional Band :
i—. > | ri
. | 1000% [T
I
I I
Heating ! i Cooling
Control ! | Control
i i
! i
" Heating MV QY5 |l cyas ' Cooling MV
Deadband . '
<PID-PID Control with Heating and Cooling Control>
When Deadband is in 10 Digits  Control Output MV
: Heating Proportional Bandi Cooling Hysteresis/Offset
: - > -
.
100.0% [ A
. I .
Heating ] Cooling
Control | Control
i
i
_ ! _
Heating MV SV-5 e Present Value
Deadband

<PID-ON/OFF Control with Heating and Cooling Control>

When Deadband is in 10 Digits  Control Output MV

Cooling Proportional Band

Heating Hysteresis/Offset

|- - -

I ]

T (ico0% T, . '
Heating : Cooling
Control : Control

_ A J i _
Present Value o | cyas Cooling MV
Deadband
<ON/OFF-PID Control with Heating and Cooling Control>
When Deadband is in 10 Digits Control Output MV
Heating Hysteresis/Offset ’ Cooling Hysteresis/Offset
™ N
6| o !
Heating Cooling
Control Control
y Y _
Present Value
ON Deadband ON
SV-5 SV45

<ON/OFF-ON/OFF Control with Heating and Cooling Control>
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6.2.1.3.1.2. Using an Overlap Band

When Deadband is in -10 Digits Control Output MV %F S for Analog
| Heating Proportional Band 4 Cooling Proportional Band |
| | -t >
. 1000% | :
1 1
| |
Heating 1 i Cooling
Control ! ! Control
1 1
| |
“Healing MV - Sv-5 le—le—fsys5 Cooling MV
Overlap Band
<PID-PID Control with Heating and Cooling Control>
When Deadband is in -10 Digits Control Output MV
i Heating Proportional Band _icoon"‘g Hysteresis/Offset
A o
| o o e e e o
| 100.0% | A
|
]
Heating | Cooling
Control | Control
|
1
. | ™ N
" Heating MV «—>Sy+5 Present Value
Overlap Band .
<PID-ON/OFF Control with Heating and Cooling Control>
When Deadband is in -10 Digits Control Output MV
Heating Hyslteresis/Offsel I;_. Cooling Proportional Band -
| * > 4
T 1000% C
Heating : Cooling
Control '+ Control
P! :

“Present Value SV—5|-1—3- Cooling MV ]
Overlap Band

<ON/OFF-PID Control with Heating and Cooling Control>

When Deadband is in -10 Digits Control Output MV

A
Cooling Hysteresis/Offset
l——

=~ _‘_—"' I“,.Heating Hysteresis/Offset
Al "
Heating Cooling
Control Control
\ i  J
SV-5 <> gy 5 Present Value

Overlap Band
<ON/OFF-ON/OFF Control with Heating and Cooling Control>
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6.2.1.3.1.3. Using neither a Dead band nor an Overlap Band

When Deadband is in 0 Digits Control Output MV %FS for Analog
He'ating Proportional Band& Cooling Proportional and

e e
I 100.0% i
i i
I 1

Heating | i Cooling

Control i i Control
i i
i i

Heating MV 0.0% Cooling MV
(SV)
<PID-PID Control with Heating and Cooling Control>
When Deadband is in 0 Digits Control Output MV
He:ating Proportional Band$ Cooling Hysteresis/Offset

L o
I 1
L
i A
|
|
I

Heating i Cooling

Control ! Control
I
i

“Heating MV ' OFF(00%)  on Present Value

(SV)
<PID-ON/OFF Control with Heating and Cooling Control>

When Deadband is in 0 Digits Control Output MV

Heating Hysteresis/Offset & Cooling Proportional Band

Heating
Control

Cooling
Control

“Present Value ON _ OFF(0.0%) ' Cooling MV
(SV)
<ON/OFF-PID Control with Heating and Cooling Control>

When Deadband is in 0 Digits Control Output MV

Heating Hysteresis/Offset Cooling Hysteresis/Offset
— | >
A A
Heating Cooling
Control Control
- 4 L >
ON OFF ON Present Value
(SV)

<ON/OFF-ON/OFF Control with Heating and Cooling Control>
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6.2.2 MV High / Low-limit Settings [PAr2 > H-nu [ L-nu]

= MV high/low-limit values (H-nu /L -nu) for control output can be configured to the

actual MV, provided the temperature controller's MV calculation exceeds the limits.

= During heating and cooling control, cooling MV carries a "-" prefix. Therefore, the
high-limit is expressed as a + value on the heating side and the lower limit as a -

value on the cooling side.

A A
100%----~ 2 100%f--=-~ P o
MV High Limit| " MV High Limit|=———"
Control Output |Heating Control Control Output| Heating Contrclrl"
MV LOW Limit S MV LOW Limitf======m== -
\‘\ “\ Cooling Control
0% - 0% :>
PV A SV PV
<Standard Control (Heating Control)> <Heating and Cooling Control>
Parameter Description
L-Au MV Low-limit setting
H-Au MV High-limit setting
Setting Paramet . Factory .
Group er Setting Range Default Unit
Standard Control: MV Low-limit (L-Au) + 0.1 00.0 %
to 100.0
H-nu Heating and Cooling Control: 000.0 to {00.0
(PID Control) 100.0 %
PAra 0.0 (OFF)/ 108.0 (ON) (ON/OFF Control)
-
Standard Control: 080.0 to MV High-limit (H- o
= 0.0 %
nu)—0.1
L-Auy Heating and Cooling Control: - 100.0 to 000.0
(PID Control), 480.0 (ON)/0.0 (OFF) (ON/OFF 4000 %
Control)

Same MV limits applied during auto-tuning.

// - MV limits are not applied to manual control, MV upon control stop, MV
Q Note upon a sensor error, and initial manual control MV.
MV high/low-limit configuration is not available for ON/OFF control in
standard control mode (heating or cooling control).
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6.2.3 Ramp Settings [PAr2 — rAnU/ rAnd/ rlnk]

= Ramp is a feature used to configure the slope toward SV (Setting Value). The feature
limits change rate of SV and thereby restricts sudden temperature changes (increase

and decrease) in the control subject.

= Ramp is commonly used in applications where rapid temperature changes (increase

and decrease) could impact negatively on the control subject.

Parameter Description
rAnl Settings for RAMP-Up Change Rate.
rAnd Settings for RAMP-Down Change Rate.
r.Unt Settings for RAMP Time Unit.
Setting Paramet . Factory .
Group er Setting Range Default Unit
- 000 to 999 (Temperature H, analog), 0800.0
rAnU to 999.9 (Temperature L) 00a
PA-2 - 000 to 999 (Temperature H, analog), 080.0
- rAnd | 59999 (Temperature L) 00a
T S5EC (seconds), nl n (minutes), Hollr 2 n i
(hours)

Activating the ramp feature when the ramp is not in operation limits the
change rate of SV (Setting Value) based on PV (Present Value).
Changing SV or ramp parameters while the ramp is in operation limits
the change rate of SV based on SV at the point of the change.

Control will be carried out based on changed SV (hereinafter referred

// to as RAMP SV) - changed by preset change rate (slope). RAMP-Up
a Note Change Rate and RAMP-Down Change Rate can be configured

independently.
Alarm operation during RAMP will be made based on final SV.
Setting the rate of ramp change to 0 deactivates the ramp feature.

If the ramp feature has been activated, RAMP SV will be displayed on
SV display part.

Ramp depending on operation status

Operation Status Ramp Up/Down Ramp

All operations When itis 0. Inactive
oPEn,HHHH, LLLL, Auto-tuning, Switching from Auto | Irrespective of Inactive

to Manual, Switching from Run to Stop conditions.

oPEn,HHHH, LLLL, After Auto-tuning completed, PV Irrespective of .

- i Inactive
=8V conditions.

Power On, SV Change, Switching from Stop to Run, When itis not 0. Active

Switching from Manual to Auto, Ramp Rate Change

© Copyright Reserved Autonics Co., Ltd. 63 I



I 6 Parameter Settings and Functions Autonics

Ramp Graph
SV SV
i _Ramp Activation Zone __: 4 | Ramp Activation Zone _:
Y ' Ramp SV |.__. !
: =PV : :
H H Ramp Time Units (sec/min/hr)
i i Ramp Setting Values (1 to 9999Dig)
1 1 1
: : :
H Ramp Time Units (sec/min/hr) H .
Ramp SV | ... sV Lo st arus s, s e .
=pV : i i
Ramp Start Time Ramp Start Time
<Activating Ramp when Ramp is not in operation>
Y SV
Ramp Activation Zone ; 4 Ramp Activation Zone i
Changed SV | oo .. : Ramp SV
H Ramp Time Units (sec/min/hr)
) 1
1 1
H Ramp Settings (1 to 9999Dig)
Ramp Time Units (sec/min/hr) : :
1 1
Ramp SV [--- Changed SV [ ===4===========-----~ .
Point of Change Time Point of Change Time
<Changing SV or Ramp Parameter when Ramp is in operation>
6.2.4 Auto/Manual Control Settings

= Auto Control
This mode is to make temperature reach SV with MV calculated by PID control.
=  Manual Control

This mode is to make temperature reach SV with user’s defined MV.

When in manual control mode, parameter settings can only be viewed
and cannot be modified (except for lock parameters).

When the unit is powered on following a power interruption or
shutdown, previous control mode (auto or manual) will be maintained.

If switching to manual control during Auto-tuning, Auto-tuning will be
terminated.

/ . . . . . . . ]
F‘/ Note It is still possible to switch to manual control mode while in STOP.

When a SBA (Sensor Break Alarm) occurs in standard control mode,
the sensor error MV (ErAu) is applied. In this state, manual and auto
control MV settings can be modified.

It is still possible to switch auto/manual control mode while in
controlling operation.

Operation Priority: Manual Control > Stop > Open (Sensor
Disconnection)
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6.2.4.1 Manual/Auto Control Switching

6.2.4.1.1. Auto/Manual Control Switching with Front Keys

Manual Control under Standard
Control Mode (Heating)

Run Mode N Heating MV monitoring _ Manual heating control start. Change manual heating MV.
Qa 2 €
| [aw sl <]
S u u o >
49 H 50 HOST HOSE
T
] | ]
il | E @
H I n
)
: Manual heating control complete
]
:
: Return to auto control. é 50
H 1
' N
1
s HE50
A Manual Cooling Control in
[ Heating and Cooling Control Made
Auto Control — n _
Restoration 0 ®
vy

Manual cooling control termination. _ Change manual cooling MV. B Manual cooling control start. Cooling MV monitoring.

sl  sg=l  sg=l SO

£o98 cous £oag £oog

@ When in Run mode, press A/M key to start manual control. The SV display shows H
(heating control) or L (cooling control), and shows MV to indicate the start of MV
monitoring.

@ If 4, V¥, or A is pressed when MV monitoring is in progress, the MAN lamp comes on
and the lowest digit starts to flash, indicating activation of manual control.

® Press shift (4) key to change the flashing digit (10° — 10" — 10> — 10%® — 10°).
@ Select the digit and configure the desired MV value using the ¥/A keys.

® Press A/M key to end manual control. The MAN lamp goes off and the system reverts to
auto control mode.

® In heating and cooling control mode, set the manual heating MV and press A/M key.The
SV display shows C (cooling control) and the current cooling MV to indicate the start of
cooling MV monitoring.

@ |If 4, ¥,or A is pressed When MV monitoring is in progress, the MAN lamp goes on and
the last digit starts to flash, indicating activation of manual control.

Press the shift ( «4) key to change the flashing digit (10° — 10" — 10> — 10%® — 10°).
® Select the digit, and configure desired cooling MV value using the V/A keys.

Press A/M key to end manual control. The MAN lamp goes off, and the system reverts to
auto control mode.

@ When in standard control mode (heating control or cooling control), press A/M key once (in
the MV monitoring stage or any other stages) to revert the system to auto control mode.

@ When in heating and cooling control mode, press A/M key once (in the MV monitoring
stage or any other stage) to skip the system to the cooling MV monitoring stage.
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6.2.4.1.2.

6.2.4.2

After heating and cooling control, the system reverts to auto control in
sequence of heating monitoring, manual heating control, cooling
monitoring, and manual cooling control.

Heating MV remains in effect during cooling monitoring and manual
cooling control.

TKA4ST/SP (48WX48H) does not have an A/M key. Press the MODE
key once to change between auto and manual controls.

If the Digital Input (d! - |, di -2) feature has been set for
AUTO/MANUAL, A/M (MODE for S and SP models) key located on the
front and automatic/manual control functions via communication do not
act.

Note

Manual/Auto Control Switching with the Digital Input (DI) Terminal

If the Digital Input (DI) feature has been configured for manual/auto control switching, turn
on the DI to activate manual control (MAN lamp goes on) and turn off the DI to activate
auto control. If the Digital Input feature is automatic control status, you can be only to

monitor. In case it is manual control status, modifying MV and monitoring are possible.

See 6-7-4-1. Digital Input Terminal, for detailed information on Digital Input
(DI) terminal settings.

Note

Baseline MV for Manual Control [PA-5 — | E.Au]

= When switching from auto control to manual control you can set the initial MV.
*» RUEo: Controlling with auto control MV as an initial MV for manual control

=  Pr.au: Controlling with preset manual MV as an initial MV.

A A
MV MV
Auto_MV /\,\.—
Ruto) : Preset MV/[----- |
E i Prauv) . :
0.0%———— — 0.0%}———— ——

i A Point of MV Change Time A Point of MV Change Time

IR o
Switching i i Power Switching 1 ; Power
A A A A
Manual Control Manual Control Manual Control Manual Control
Start End Start End

<Auto-MV (AUEa)> <PRESET-MV (Pr.~u)>

. . Factory .
Setting Group Parameter Setting Range Default Unit
PAFS I E.Au AUto A Pr.Au AUto -

s
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6.2.4.3 Initial MV for Manual Control [PAr5 — Pr.au]
If the baseline MV for manual control is configured to Pr.nu (Preset Manual MV), you can
set the initial MV for manual control.
Setting . Factory .
Group Parameter Setting Range Default Unit
ON/OFF 000.0 (OFF)/ 1080.0
Standard | Control (ON)
Control
PID 000.0 to 100.0
Control
- 100.0 (Cooling
On)
ON/OFF
PArS Pr.Au Control /000.0 0oo.o %
Heating (OFF)/ 100.0
and (Heating ON)
Cooling
Control - 100.0 (Cooling) to
Eg\trol 000.0 (OFF)
to 100.0 (Heating)
// When in heating and cooling control mode, a setting between 0. { and
Note 100.0 will be applied as heating MV and a setting between 0. | and -
{00.0 will be applied as cooling MV.
6.2.5 Output Settings
6.2.5.1 Control Output (OUT1/0UT2) Selection [PA-3 — olt IloUt?P]

= In case of selecting the Models with current control output, both current and SSR

outputs are available. You can therefore choose the right output type depending on

application environments.

= alk I: Selects OUT1 control output.

= olk?2: Selects OUT2 control output.

: : Factory :
Setting Group Parameter Setting Range Default Unit
ok !
PArF3 55 /lUrr 55r -
olk?
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6.2.5.2 SSR Output Type Selection [FAr3 — o 1.5r]

In case of selecting SSRP type model for out1 control, users can select SSR output type

among standard, cycle or phase control.

e |7 N aNPa\ oA

Cycle Output

Output ON/OFF is repeated | 11 ) i o] E i )
according to the rate of output :
within 50 cycles of AC 50cycle 50cycle
NiEvetorT. At 50% (2-cycle off, 2-cycle on) At 80% (1-cycle off, 4-cycle on)

Phase Output

Output for phase control in AC
half-cycle
(Random Turn-on SSR)

At 70%

Setting Description
St nd Standard Output
" Controlling the load with ON/OFF output, identical to relay output.
Cycle Output
Controlling the load by repeating output ON/OFF according to the rate of
fyltL output within a certain cycle

Having improved switching noise characteristics by always conducting
ON/OFF at zero.
Phase Output

PHRS Controlling the load via phase control within periodic half cycle (Random
cross SSR must be used.).

Setting . Factory .
Group Parameter Setting Range Default Unit
PAr3 Uilse Stnd /CYLL/PHRS Stnd -

Make sure that SSRP is not available for OUT2. In case of current type
models, SSR is fixed to standard output only. (5t nd).

/, - (PHRS) (CHLL) When selecting phase output (PHAS) or cycle output
Q Note (CYCL), the power supply for the load and temperature controllers
must be the same.

In case of selecting phase output or cycle output with PID control type,
control cycle is not available to set.
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6.2.5.3 Current Output Range Settings [FPAr3 — o InAlacdnR]

If the control output is set to current output, you can select upper and lower limit range for
the current output as either 4-20 mA or 0-20 mA.

Parameter Description
o l.nR Sets OUT1's current output range.
oc.nA Sets OUT2's current output range.

// This parameter is only available on models supporting current output
Note | i ouea).

6.3 Temperature Control

6.3.1 Temperature Control Mode [FAr3d — [-nd]

You can choose the type of temperature control method.

Description
Setting
Heating Cooling
Standard P d PID Control
Control onofF ON/OFF Control
PP PID Control PID Control
Heating and P.an PID Control ON/OFF Control
Cooling
Control on.P ON/OFF Control PID Control
onon ON/OFF Control ON/OFF Control
Setting Paramet

i Factory
Group er Setting Range

Default LA
Standard Pl d /onoF PI d
Control
PRr3 £-nd Heating and -
Cooling PP /Pon /anP /on.on PP
Control
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6.3.2 On/Off Control [FA-3 — [-Ad — onoF]

Controls the temperature by comparing PV (Present Value) with SV (Setting Value) and

turning power to the load on or off.

Temperature &

¥ OFF_Offset
. ON_Hysteresis

SV » f

= Time (t)

ON I
Control Output —;—: 4 ; g?r
OFF .

<Heating Control>

A
Temperature

r .
Sy P ¥ ON_Hysteresis
OFF_Offset

f > Time ()
Control Output ON S
OFF | 0 oFf

<Cooling Control>

6.3.2.1 Hysteresis [PA-2 — HHYS loFE ICHYSICoFE]

= Hysteresis is to adjust control output ON/OFF point in ON/OFF control mode.
ON_Hysteresis sets the output on point and OFF_Offset sets the off point.

= Setting hysteresis too low can result in hunting induced by disturbance (noise,
chattering, etc.). To minimize hunting, set ON_Hysteresis and OFF_Offset values with
consideration to the heater or cooler's capacity and thermal characteristics, the
control subject's response characteristics, the sensor's response characteristics and

installation conditions, and other defining factors.

Parameter Description

H.HYS Configures ON_Hysteresis for heating control.

H.oFE Configures OFF_Offset for heating control.

L .HYS Sets ON_Hpysteresis for cooling control.

L.oFt Sets OFF_Offset for cooling control.

sGert;Tg Par::net Setting Range 'BZ‘:,:H Unit
H.HY5 Temperature H, Analog: 00 | to 100 -
PA-2 L .HYS Temperature L: 00. I to 10.0 C/F/-

H.oFt Temperature H, Analog: 80 | to 100 opa
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6.3.3

Setting Paramet . Factory .
Group er Setting Range Default Unit
[.oFE Temperature L: 00. { to 0.0

PID Control [PAr3 — [-Ad — P! d]

=  PID control is a combination of proportional (P), integral (I), and derivative (D)

controls and offers superb control over the control subjects, even with a delay time.

= Proportional control (P) implements smooth, hunting-free control; integral control (1)

automatically corrects offsets; and derivative control (D) speeds up the response to

disturbance. Through these actions, PID control realizes ideal temperature control.

Control
Qutput
(MV)
100.0%

0%

Heating
Control

Control
Qutput
(MV)

100.0%

Cooling
Control

0%

<Heating Control> Py

<Cooling Control> PY

Note

Applied PID Control Technique

Proportional Control (P): Select PID control and set the integral and
derivative time to 0000.

Proportional Integral Control (PI): Select PID control and set the
derivative time to 0000.

Proportional Derivative Control (PD): Select PID control and set the
integral time to 0000.

Multi SV: Use the same PID time constant for the values of SVO to
SV3.
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6.3.3.1 Proportional Band Settings [PA-Z — H-PIL-P]

When PV (Present Value) is within the Proportional Band (P), the ON/OFF ratio needs to
be adjusted during the proportional period (T). The defined proportional control (time

proportional control) section is called as the proportional band.

Parameter Description
H-P Heating Proportional Band
C-P Cooling Proportional Band
Setting . Factory .
Group Parameter Setting Range Default Unit
H-F . CfF
PA-2 000.1t0999.9 gigg | remperature: ©f
C-P Analog: %
6.3.3.2 Integral Time Settings [FAr2 — H-! [~ ]

MVs from integral and proportional operation become the same when deviation is

consistent. The time taken for the two MVs to match is called the integral time.

Parameter Description
H-! Heating Integral Time
C-! Cooling Integral Time
Setting . Factory .
Group Parameter Setting Range Default Unit
H-1
PArC . 0p0o to 99399 oooo Sec
L-1
7 Integral control is not conducted if the integral time is set to 0.
b‘ otle Setting the integral time too short can intensify Correction Movements
and cause hunting.
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6.3.3.3 Derivative Time Settings [PAr2 — H-dI[-d]
In accordance with the deviation of the ramp, the time taken for the MV gained from
derivative operation to reach the MV gained from proportional control is called the
derivative time.
Parameter Description
H-d Heating Derivative Time
L-d Cooling Derivative Time
Setting . Factory .
Group Parameter Setting Range Default Unit
H-d
PArC - 0000 to 9999 00aoa Sec
r-
% Note Derivative control is not conducted if the derivative time is set to 0.
6.3.3.4 Control Period Settings [PA-3 — H-EIL-E]

= Ifrelay or SSR is used to output MV under proportional control, the output is on for a

fixed amount of time (within the control period, as a percentage of the MV) and then

remains off for the rest of the time. The preset period when output ON/OFF takes

place is called the proportional control period.

=  Control with SSR output has a faster response than that of relay output. Therefore, by

configuring a shorter control period, more responsive temperature control is achieved.

Parameter Description
H-t Heating Control Period
[-t Cooling Control Period
Sl Parameter Setting Range Factory Default Unit
Group
H-t Relay Output: 020.0
PA-3 00.1to120.0 S
’ C-t ° SSR Output: 002.0 ec
// If using heating and cooling control, configure each control period
Note separately for heating and cooling.
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6.3.3.5

Offset Correction/Manual Reset Settings [FA-Z2 — rE5t]

When selecting P / PD control mode, there are certain temperature differences even after

PV reaches stable status since heater’s rising and falling time is inconsistent due to

thermal characteristics of control objects, such as heat capacity and the heater capacity.

This temperature difference is called OFFSET. Offset can be corrected using manual

reset.
Setting . Factory .
Group Parameter Setting Range Default Unit
PA-2 rESt 00.0 to 1000 500 %

Manual Reset Adjustments based on Control Resuilts

Under stable control conditions, set the offset to 50% if PV and SV are identical, to over
50.0% if PV is lower than SV, and to below 50.0% if PV is higher than SV.

sv b

A

A
& Offset

/N
:

i/ —

A
! Offset

_— . e,

>

---=- Configure reset below 50.0.

-------- Configure reset above 50.0.

parameter

Note heating an

will be displayed.

d cooling.

The offset correction feature can only be used when proportional
control is in effect. If setting the integral value to 0,the manual reset

The user cannot configure the manual reset setting during heating and
cooling control. Instead, the setting is automatically set to 0% for both

Applicable only when integral time is set to 0 (under P control or PD
control only).

Switching from heating and cooling control to standard control (P, PD
control) automatically configures the reset setting to 50%.

| EZ
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6.3.4 Auto-tuning

In PID control, auto-tuning processes the control subject's thermal characteristics and
thermal response rate, and then determines the necessary PID time constant. Application

of the PID time constant realizes fast response and high precision temperature control.

6.3.4.1 Auto-tuning Start/Stop Setting [PA-Z — At]

=  Auto-tuning automatically stores PID time constants upon termination. These PID

time constants can then be modified by the user to suit their usage environment.

=  When auto-tuning is in progress, the AT lamp located on the front of the controller
flashes in 1-second intervals. When auto-tuning finishes, the AT lamp automatically

goes off and the auto-tuning parameter will return to oFF .

= When auto-tuning is in progress and digital input (d/ - {, di -2) feature is RUN/STOP
or AUTO/MANUAL, auto-tuning will be automatically ended, if concerned Dl is
inputted or a sensor disconnection error occurs. (Restored the PID used prior to the

auto-tuning session)_

Setting Description
oFF Auto-tuning complete.
on Auto-tuning in progress.
Setting . Factory .
Group Parameter Setting Range Default Unit
PArC AE oFF/an ofFF -

Manual interruption or a sensor disconnection error when auto-tuning
is in progress restores the PID time constant to the value used prior to
the auto-tuning session.

Y4 - Auto-tuning continues to run even if the temperature reading exceeds
(% Note g P 9

or falls below the input range.

When auto-turning is in progress, parameters can only be referenced
and not altered.

Auto-tuning is not available in manual control.
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6.3.4.2 Auto-tuning Mode Settings [PA-3 — At.k]

Auto-tuning is available in Tun1 MODE (SV) or Tun2 MODE (70% of SV), depending on

the baseline value used.

o A -
i . _Auto-tuning Period ¢ Auto-tuning Period
S 2 ‘ 7 sV N
1 } | 4 ~
,70% of SV .
Time (t) Time (t)
{Tun 1 mode> {Tun 2 mode>
Setting Description
EUn | Tun1 Mode
n
Auto-tunes and derives a PID time constant based on SV (Setting Value).
Tun2 Mode
EUnd Auto-tunes and derives a PID time constant based on 70% of SV (Setting
Value).

Setting . Factory .
Group Parameter Setting Range Default Unit
PAr3 Atk EUn I /EURC EUn ! -

- In cooling control mode, TUN2 Mode calculates 70% based at 0°.

(L/f Note 9¢ . : °

- When SV=- 100, tUne is performed at-10°.
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6.4

6.4.1

Alarm Output

= Alarm Output is a Relay output that activates irrespective of control output.

=  Alarm output is triggered if the control subject's temperature exceeds or falls below

the preset temperature range.

= Alarm temperature setting values are available both with absolute temperature and

deviation temperature depending on the alarm output mode.

Alarm Output Mode [PArY — AL- I[AL-2]

Select the desired alarm output mode.

Mode Alarm Output Description (Factory Default)
ofFF — Alarm off.
Deviation High-limit Alarm
Orr : : (Temperature, Analog: +F.S.)
H ON orr i oN o .
A PAV A @Av If PV/SV deviation occurs higher than set
rr SV PV S Py
ull 100°C 110°C 90°C 100°C valtuetof ?let\)”atolol\T temperature, alarm
Alarm Temperature Alarm Temperature output wi € :
(Deviatio? Temperature): (DeviationﬂTemperature): High-limit deviation temperature can be
Setto 10°C. Setto-10°C. setin AL LH/ALEH.
oNJE  OFF ON i OFF Deviation Low-limit Alarm
A A A A .
o & & & (Temperature, Analog: +F.S.)
174 90°C 100C 100C 110°C If PV/SV deviation occurs lower than set
Y Alarm Temperature Alarm Temperature value of deviation temperature, alarm
(Deviation Temperature) (Deviation Temperature) .
Setto 10°C Setto-10°C output will be ON.
Low limit can be setinAL L.L/ALE.L.
Deviation high/low limit alarm
ON A{'r's iFF HAI 0N (Temperature, Analog: +F.S.)
PV SV PV If PV/SV deviation occurs higher than
Jdul A S high-limit deviation or lower than low-limit
vt Lowimit Alam High-imicAlarm deviation, alarm output will be ON.High-
emperature emperature . . . . .
(Deviation Temperature)  (Dewation Temperature) limit Deviation Temperature can be set in
10C Setto 20°C AL IH/AL2H.
Low limit can be setinAL L.L/ALE.L.
Deviation High and lower limit
Reverse Alarm (Temperature, Analog:
0)
OFF iH] ON |Hi oFF
5 A A
B . ok If PV/SV deviation occurs higher than
CdUT | |owaimitalam High-limit Alarm low-limit deviation or lower than high-limit
Temperature Temperature deviation, alarm output will be ON.
(Deviation Temperature): (Deviation Temperature): . L. Lo X
10°C Set to 20°C. High-limit deviation can be set in
AL IH/RL2H.
Low limit deviation can be set in
AL 1L/ALZ.L.
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Mode Alarm Output Description (Factory Default)
Absolute Value High-limit Alarm
OFFH| ON OFF i on (Temperature: High-limit, Analog: H-5C
A A A A A )
PV SV SV PV orL-5C, whichever is greater.)
UL | e 0% If PV is higher than the absolute value of
(Absolute Value): (Absolute Value): temperature, alarm OUtpUt will be ON.
Set to 90°C. Setto 110°C .
Alarm's absolute value can be set in
AL H/ALCH.
Absolute Value Low-limit Alarm
OFEH|_ON OFF HoN (Temperature: Low-limit, Analog: H-5C or
A A A A AU )
PV SV SV PV L-5C, whichever is lower.)
JIPu BEE T 1005 O If PV is lower than the absolute value of
arm Temperature Alarm Temperature .
(Absolute Value): (Absolute Value): temperature, alarm OUtpUt will be ON.
Set to 90°C. Setto 110°C .
Alarm's absolute value can be set in
AL LL/ALC.L.
LbA On if loop break is detected. Loop Break Alarm
S5bA On if sensor break is detected. Sensor Break Alarm
HbA On if current transformer (C.T.) detects Heater Burnout Alarm
heater break.
Parameter Description
AL-1 Selects alarm output 1 operation mode.
AL-2 Selects alarm output 2 operation mode.

Setting Paramet . Factory .
Group er Setting Range Default Unit
PAAY AL-1 | oFF /duCL /33du /3dul /| Cdul/ dull -

-
AL-2 PulL /3Py /5bR /LbA /HBA J3du -
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6.4.2

Alarm Output Options [PA-rY — AL IE/ALCE]

Users can select the desired alarm output options.

Setting Mode Description
AL-A Standard Alarm If it |s_ gn alarm condltlor), alarm output is ON. Unless an alarm
condition, alarm output is OFF.
AL -b Alarm latch % If it is an alarm condition, alarm output is ON. Before reset the
- ' alarm, an ON condition is latched. (Holding the alarm output)
Standby When power is supplied and it is an alarm condition, alarm
AL-LC sequence!*? output does not act. From the second alarm conditions,
q standard alarm acts..
Alarm latch When power is supplied and it is an alarm condition, alarm
AL-d and standby output does not act. From the second alarm conditions, alarm
sequence1 latch acts.
Standby When Standby sequence*® and it is an alarm condition, alarm
AL-E sequence2 output does not act. After deactivate the alarm condition,
standard alarm acts.
Alarm latch When Standby sequence*® is repeated and it is an alarm
AL-F and standby condition, alarm output does not act. After deactivate the alarm
sequence2 condition, alarm latch acts..

X1: Alarm Latch

For deactivating Alarm Output in Alarm Latch mode, Turn off the power or send alarm

reset signal.

X2: standby sequence

This option is applied only if PV is in alarm output ON conditions when power is supplied.

If not, alarm output will be provided from the first alarm condition same as other alarm

operations.

% 3: Conditions of repeated Standby sequence: Power ON, Changing SV, Related

Alarm(operation mode, option, setting value), Changing Parameter, Changing STOP

mode to RUN mode.

Parameter Description
AL Ik Selects the operation mode of alarm output 1.
ALk Selects the operation mode of alarm output 2.
Setting . Factory .
Group Parameter Setting Range Default Unit
AL 1k AL-A -
PAr4 AL-A /AL-b /AL-C /AL-d /AL-E |AL-F
ALk AL-A -
7 You can set alarm outputs (Alarm1 Type/Alarm2 Type) individually.
f N t ] [
,l-‘ ote If alarm output mode has been selected as LbA, 56A, orHLA, AL-L
and AL -d modes are not available.
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6.4.3 Alarm SV Settings [PA- | — AL IL/AL IHIAL 2L JAL 2H]

You can set alarm output activation values. According to the selected alarm output mode,

configuration parameters (AL ©0.H/AL o.L ) will be activated for each setting.

Parameter Description
AL IL Low limit value of alarm output 1. Reference value for determining heater
’ burnout.
AL IH High-limit value of alarm output 1.
AL2L Low limit value of alarm output 2. Reference value for determining heater
’ burnout.
AL2H High-limit value of alarm output 2.
Setting | Paramet . Factory .
Group er Setting Range Default Unit
AL IH - (Temperature) High/Low-limit Deviation: By -
ALaH Individual Input Specification -F.S. to F.S..
-e - (Temperature) Alarm Absolute Value: By Temperat .
AL 1L Individual Input Specification within displayed ure -
PAr | range. 1550
- (Analog) High/Low-limit Deviation: 4999 to Analog
ALaL 9939 Within -F.S. to F.S. - 100.0 .
- (Analog) Alarm Absolute Value: By Individual
Input Specification within displayed range.

(‘/% Note Changing the alarm output mode or options resets the settings to the

highest or lowest values that will not trigger output in the new mode.

6.44 Alarm Output Hysteresis [PA-r4 — A IH4/A2HY]

= “6-4-1. “H” from alarm output mode represents the alarm output hysteresis. It is used

to set an interval between alarm outputs ON/OFF periods.

= Hysteresis can be set for individual alarm outputs (Alarm 1 Hysteresis/Alarm2

Hysteresis).

Parameter Description
A ILHY Sets the ON/OFF interval for alarm output 1.
R2.HY Sets the ON/OFF interval for alarm output 2.

Setting . Factory .
Group Parameter Setting Range Default Unit
PACY A 1HY Temperature H, Analog: 00 { to {00 ao i ;I(';a/roanerature:

r ’
A2.HY Temperature L: 0800. 1 to 100.0 oo Analog: Digit
// - Alarm output hysteresis applies to heater burnout alarm (HbA) in the
Note same manner.
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This parameter does not appear if Loop Break Alarm (LbA) or Sensor
Break Alarm (5bR) is selected.

6.4.5 Alarm Output Mode Selection [PA-rY — A In/Acn]

You can set the relay contact method in the event of an alarm output.

Setting Description

Normally Open

no .
Stays open when normal and closes in the event of an alarm.

Normally Closed
Stays closed when normal and opens in the event of an alarm.

Paramet

Description
er
Aln Select contact type for alarm output 1.
Re.n Select contact type for alarm output 2.
Setting . Factory .
Group Parameter Setting Range Default Unit
Aln no -
PAFY no /nl
Re.~ no -
Front LED Indicators
Change Alarm Trigger Alarm Output Front LED
OFF Open o OFF
no (Normally Open)
ON Close = ON
OFF Close o OFF
nL (Normally Closed)
ON Open = ON
6.4.6 Alarm Output Delay Settings [FAr4 — A lon [ A IoF/

Reon | AcoF]

=  Alarm output delay can be set to prevent false alarms caused by erroneous input

signals resulting from disturbances or noise.

= With a preset delay time, alarm output does not turn on for the preset duration.

Instead, the concerned alarm indicator on the front will flash in 0.5-second intervals.
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Temperature A i

.
o
Alarm Temperature» [\ -

: O ON
Hysteresis |e@ off

» Time
Without a Preset Delay: ON 1—3 T—i
Alarm Output OFF
| i : i
With a Preset Delay: ON :Melay :QﬂbDeIay !OFF Dela I :OFF Dela |
Alarm Output - Alarm off '
Parameter Description

Alarm Output 1 On Delay: Stands by for the preset duration upon an alarm

A lon event, checks the alarm trigger conditions, and turns on the alarm output if the
conditions are still present.
Alarm Output 1 Off Delay. Stands by for the preset duration following alarm
A loF output off, checks the alarm trigger conditions, and turns off the alarm output if
the deactivation conditions are still present.
Alarm Output 2 On Delay. Stands by for the preset duration upon an alarm event,
Ac.on checks the alarm trigger conditions, and turns on the alarm output if the
conditions are still present.
Alarm Output 2 Off Delay. Stands by for the preset duration following alarm
Ac.oF output off, checks the alarm trigger conditions, and turns off the alarm output if
the deactivation conditions are still present.
Setting . Factory .
Group Parameter Setting Range Default Unit
A lon 0ooo Sec
A l.oF oooa Sec
PAr4 0000 to 3600
Ac.on o000 Sec
Ac.ofF o000 Sec
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6.4.7 Loop Break Alarm [PA-4 — AL- I[AL-2 — LbA]

= Diagnoses the control loop by monitoring the control subject's temperature changes

and sends out alarms if necessary.

= Heating control: When control output MV is 100% or high limit (H-ru) and PV is not
increased over than LBA detection band (L bA.b)during LBA monitoring time (LbA.L),
or when control output MV is 0% or low limit (L - Au) and PV is not decreased below
than LBA detection band (L bA.b) during LBA monitoring time (L bA.k ), alarm output
turns ON.

= Cooling control: When control output MV is 0% or low limit (L -~u) and PV is not
increased over than LBA detection band (L bA.b) during LBA monitoring time (LbR.E),
or when control output MV is 100% or high limit (H-~u) and PV is not decreased
below than LBA detection band (L bA.b) during LBA monitoring time (L bA.E ), alarm
output turns ON.

Common Causes of LBA Output On

= Sensor Error (disconnection, short)
= External Controller Error (magnet, auxiliary relay, etc.)
=  External Load Error (heater, cooler, etc.)

=  Misconnections and disconnections of external network.

Set alarm output mode(AL - [J) as loop break alarm (L bA) and you
can use loop break alarm.

7 - LBA operates only when control output MV is low limit (L - Aw), 0%,
(% Note high limit (H-Awu ), or 100%.
- In case of AT (auto-tuning)/manual control/stop control, loop break

alarm (L bA) does not operates
When alarm reset is input, it initializes LBA monitoring start time.

6.4.7.1 LBA Monitoring Time [PA-4Y — LbA.E]

You can set the LBA monitoring time to check changes in the control subject's
temperature.
Automatically setting with auto-tunning.

Setting . Factory .
Group Parameter Setting Range Default Unit
PArY LbA.E 0000 to 9999 pooo Sec
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6.4.7.2

LBA Detection Band [PA-Y — LbA.b]

You can set the minimum value of deviation change to decrease during LBA monitoring

time. Automatically setting with auto-tunning.

sGert;Tg Parameter Setting Range 'BZ‘;:H Unit
Temperature H 000 to 999 0o3 CT/F
PArY LbAb Temperature L 000.0 to999.9 003.0 CrF
Analog 00.00 t099.99 00.20 %F.S.

It checks control loop and outputs alarm by temperature change of the subject.
For heating control(cooling control), when control output MV is 100%(0% for
cooling control) and PV is not increased over than LBA detection band [L 5A.5]
during LBA monitoring time [L bA.£ ], or when control output MV is 0%(100% for
cooling control) and PV is not decreased below than LBA detection band
[L 5A.b] during LBA monitoring time [L 5A .t ], alarm output turns ON.
When in stan
Temp. ‘\h%ﬁitoring time 1 1 Iﬁ'l?mitoring time lmﬁitoringﬁmel 1 haolr\\itoringtime 1 haolv\\itoringtime 1 1 alarm OUtpUt
w ! * > > * > e LBA Detectio
! ! ! ! ! ! the LBA dete
time (LbA.E: |
LBA dection ' A
band ! ! ! ! ! ! ! Tempe| ________
Control T - o - - —> rature
output MV A | invaild, Lo invaild ! ' " invaild |Tempe
P | — ] —p> —rature
100% : oo | T 7 ' — Contr
. od I D Dt T I o3
0% ' — . . . . > 0
alarm(LBA) — ] ! ! | | ! i}
® ® ®® ® ® @ ® T
Start | When control output MV is 100%, PV is increased over than LBA “LBA Tir
y to @ | detection band [L&A.b] during LBA monitoring time [L bA.E]. ost;ﬁu
Ex. ¢ The status of changing control output MV (LBA monitoring time is Control start
Qtod reset.)
Control Start
When control output MV is 0% and PV is not decreased below @
@ to @ than LBA detection band [L 5A.5] during LBA monitoring time
[L bA.E], loop break alarm (LBA) turns ON after LBA monitoring
time. @
® to @ Control output MV is 0% and loop break alarm (LBA) turns and
maintains ON. ®
@ to ® The status of changing control output MV (LBA monitoring time is
reset.) @
When control output MV is 100% and PV is not increased over
® to @ than LBA detection band [L 5A.b] during LBA monitoring time
[L&A.L], loop break alarm (LBA) turns ON after LBA monitoring ®
time.
When control output MV is 100% and PV is increased over than
@ to LBA detection band [L A .5] during LBA monitoring time [L 5AR .t ],
loop break alarm (LBA) turns OFF after LBA monitoring time.
The status of changing control output MV (LBA monitoring time is
to® reset.)

a4

© Copyright Reserved Autonics Co., Ltd.



Autonics 6 Parameter Settings and Functions I

6.4.8 Sensor Break Alarm [PA-4 — AL- I/AL-2 — 5bA]

= You can set the controller to send out an alarm when a sensor is not connected or

disconnected during temperature control.

=  Sensor break can be confirmed through an external alarm output contact, such as a

buzzer or similar means.

= Setting alarm output mode (AL- ) to 5bA will activate Sensor Break Alarm.

// Alarm output option can be set to standard alarm (AL -R) or alarm latch
() Note | 1

6.4.9 Heater Burnout Alarm [PA-4Y — AL- I/AL-2 — HbR]

=  When using a heater to raise the temperature of the control subject, the temperature
controller can be set to detect heater disconnection and send out an alarm by

monitoring power supply to the heater.

= Heater disconnection is detected by the controller using a current transformer (C.T.),
which converts the current to the heater to a specific ratio (C.T. ratio) for monitoring. If
the heater current value (CE-A) measured by the C.T. is less than the heater

detection setting value (RL .L), the heater burnout alarm will activate.

Current Transformer(CT,

Heater
(Heater)

Heater burnout detection only takes place when the temperature
controller's output is turned on. Otherwise, heater burnout will not be
detected by the controller.

Detection is only available in models with switching output (Relay
output, SSR standard output). Models with linear output (current, SSR
cycle/phase output) are incapable of detection.

// - Current detection is not performed if OUT1's control output time is less
(“/ Note than 250 ms.

It is recommended to use Autonics designated current transformer (for
50 A).

Alarm output option can be set to standard alarm (AL -R) or alarm latch
(AL-b).

In the case of TK4SP models, heater burnout alarm (H&A) mode is not
available.
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6.4.9.1 Heater Burnout Detection Settings [FA- | > AL I.L/ALZ.L]

Set the alarm output value (AL .L) as the reference value for heater burnout detection.

Setting . Factory .
Group Parameter Setting Range Default Unit
AL 1L
PAr 1 00.0 to50.0 00.0 A
ALZ.L

% Note | Settod0.0 for OFF. Set to 50.0 for ON.

Setting Value Calculation

: Heater Burnout Setting Value = {(Normal Heater Current) + (Heater Burnout Current)}/2

If using a single output heater (Capacity: 200 VAC, 1 KW, 5 A), normal
heater current is 5 A, and burnout heater current is 0 A, the setting value
is calculated as (5 A+ 0 A)/2 = 2.5 A. Therefore, heater current values
less than 2.5 A will be deemed heater burnout and the alarm will activate.

Control Output
Heater

Ex. d

]
1
1
1
1
i ' Ac200v
[}
1
1

e 0

Current Transformer

VAN
Bg

o ! o 0

When two output heaters (Capacity: 200 VAC, 1 KW, 5 A) are used,
normal heater currentis 10 A (5 A X 2 EA). If a single heater burns out,
the heater current becomes 5 A. The setting value is calculated as (10 A +
5A)/2 =7.5A). Heater current values of less than 7.5 A are deemed
heater burnout and the alarm activates.

, Control OQutput
Vs Heater .
v Ex. o ! o ]

1KW x 2

AC200V

Current Transformer

/\/\ o I o 0
[
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6.4.10 Alarm Output Deactivation [PAr5 — d! -F—> AL .rE]

= Available only if alarm output option is set to alarm latch or alarm latch and standby
sequence1, alarm latch and standby sequence2. It can be set to turn off alarm output
when alarm output is on, alarm output conditions have been removed, or an alarm
output deactivation signal that is greater than the minimal signal band is received.
(However, alarm output deactivation is unavailable when alarm conditions remain in
effect.)

=  You can assign the front panel's digital input key or the digital input terminals (DI-1,
DI-2) for the alarm output deactivation feature.

(1) Deactivating Alarm Output using Digital Input Key

If the digital input key has been assigned for alarm output deactivation and the alarm
output option is set to alarm latch or alarm latch and standby sequence, press and hold

the front panel's ¥ and 4 keys when alarm output is on.

// For detailed information on digital input key settings, see 6-7-4-2. Digital
Note Input Key.

(2) Forced Deactivation of Alarm Output using Digital Input (DI)
Terminal

When the digital input (DI) terminal is assigned to forced alarm (output) off, the alarm
output will deactivate when digital input (DI) terminal goes into the on state (close). (MAN

lamp on).

For detailed information on Digital Input (DI) terminal configuration,

see 6-7-4-1. Digital Input Terminal.
((ﬂ Note |. gra

After deactivating the alarm output, it will function normally for the next
alarm output occurrence.
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6.4.11 Alarm Output Examples

6.4.11.1 Absolute Value High-limit Alarm and Deviation High-limit
Alarm

Temperature A
High-limit Alarm Setting /\

(Absolute Value® [ /1 ; , ,
orOffsetValue) f /v~~~ T T T TN T T T T T T T T T T T T T T TN T T T AT T T . 7

Power On »

ON :E r
Standard Al
andard Alarm

Time

Al Lat hC\J
arm Lalch

Standby S ON
andby Sequence

®ON
OOFF

Alarm Latch and OMN
Standby Sequence CFF

ON I—l» Minimlum
Alarm Reset Signal I I i Signal Eﬁland I-I'

Alarm Latch
al atc o

Alarm Latch and OMN |

C

Standby Sequence OFF !

6.4.11.2 Absolute Value Low-limit Alarm and Deviation Low-limit
Alarm

Temperature A

Low-limit Alarm Setting

(Absolute Value™
or Offset Value)

Power On »

Standard Alarm O™

Alarm Latch &M
OFF

Standby Sequence ON
OFF

Alarm Latch and O
Standby Sequence (JFF

—:* Mir}imum 1

Alarm Reset Signal O_P‘f | l I Signal,Band “ |
QOFF . ¥ - ; :

|

n ON

IRIRRRN)

Alarm Latc

Alarm Latch and OMN
Standby Sequence jFf

f

- Time

@ON
OOFF
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6.4.11.3

Temperature A
High-limit Alarm

Deviation High/Low-limit Alarm

Power Failure (Power OFF Point)i

iPower On (restore) Point

Setting »
Setting Value »

Low-limit Alarm . §
Setting

Power On p

o

Standard Alarm

Alarm Latch OM
OFF

Standby Sequence O_N
OFF

|

i
71 p |eon
o 3 |oOFF

Alarm Latch and OM
Stanby Sequence OFF

o
Al Reset Signal
arm Reset Signa oFF

E

Alarm Latch O_N
OFF

Alarm Latch and Oh|
Standby Sequence pF

6.4.11.4

Temperature ‘

High-limit Alarm

Deviation High/Low-limit Reverse Alarm

Power Failure (Power OFF Point)

Power On (restore) Point

Setting ™ :
Setting Value »f-- 7—/— --

|

T

Low-limit Alarm
Setting

Power On

[} 1
: : ' ' - Time

| | H ! ! 1 1 |

I

Standard Alarm ON :
OFF el

. | | 1 1 ||

T T T 1

Alarm Latch O™ . ! ' ! ! ] ! [ oo

OFF 1 ! 1 ! 1 I : : : 1

" b — I

Standby Sequence @M ? ? t ' . |@ON

OFF _t

Alarm Latch and OM
Standby Sequence CQFF

OM

Alarm Reset Signal
OFF

OOFF

Alarm Latch ON

Alarm Latch and QM
Standby Sequence FF
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6.4.11.5

6.5

6.5.1

Deviation High/Low-limit Alarm (hysteresis overlap)

Temperature

High-limit Alarm .

Setting

Setting Value »
Low-limit Alarm p

Setting

Power On »

Standard Alarm O
OFF

Alarm Latch ON
QFF

ON
Standby S
andby Sequence

Alarm Latch and OM
Standby SequenceFF
Alarm Reset Signal ON
CFF

Alarm Latch ON
OFF

Alarm Latch and @M
Standby Sequence CFF

A

o

Power Failure (PowerOFF Point)

ower On (restore) Point

®ON

OOFF

Analog Transmission

Analog Transmission Output Value Settings [FA-r4 —

ARo-n]

Transmission output is a type of auxiliary output that converts the controller's PV, SV, H-

MV, and C-MV to analog current (DC 4 to 20 mA) for external transmission.

Setting Description
Py PV Transmission Output
Su SV Transmission Output
H-Au Heating MV Transmission Output
L-ru Cooling MV Transmission Output
Setting . Factory .
Group Parameter Setting Range Default Unit
PArY Ao-n Pu /S5u /H-Au /L-Au Pu -
This parameter is activated in transmission output models only.
.‘/f Note Transmission output is constant current output. Too great a resistance
‘-‘ from the load can cause the output value to change.
There is no optional output below 4 mA or above 20 mA.
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6.5.2 Transmission Output High/Low-limit Value
Settings[PArY — F5-L/F5-H]

If the transmission output value (Ra-n) is below the transmission output lower limit (FS-L),
4 mA output will be provided. If the transmission output is between the lower limit (FS-L)
and upper limit (F5-H), a certain proportional output within the range 4 mA and 20 mA will

be provided. If it is above the upper limit (F5-H), 20 mA output will be provided.

Setting Description
F5-L Sets the lower limit of transmission output (4 mA).
F5-H Sets the upper limit of transmission output (20 mA).
Setting . Factory .
Group Parameter Setting Range Default Unit
Temperature: Usage Range
Pu Analog: High/Low Scale
Range
FS-L c SV Low-limit (L-5u) to SV -20d
- High-limit (H-5w)
- -
el 0000 to 1000
PAFY Digit
Temperature: Usage Range
Pu Analog: High/Low Scale
Range
FS-H c SV Low-limit (L-5u) to SV 350
. High-limit (H-5u)
H-nult- | 5po. to 100.0
nu
// If transmission output upper limit (F5-H) is transmission output lower limit
Note (F5-L), the transmission output is 4 mA.

(1) PV Transmission Output

PV within sensor range or upper/lower limit scale can be converted and transmitted as
current within the range of 4 mA and 20 mA.

Output Current Qutput Current

* wemmmmm: Sensor Range or High/Low-limit Scale
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(2) SV Transmission Output

= SV within sensor range or upper/lower limit scale can be converted and transmitted

as current within the range of 4 mA and 20 mA.

=  When ramp is in effect, ramp SV is transmitted step by step.

Output Current Output Current

#* wemm . S\/ Range (SV Low-limit to SV High-limit)

(3) H-MV/C-MV Transmission Output

You can convert 0 to 100% of heating (H-MV)/cooling MV (C-MV) into 4 to 20 mA current.

Output Current Output Current
3

20mA

MV(H-MV, C-MV)  oo% » MV(H-MV, C-MV)

¥ [FSeL FS-H  1000%
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6.6

Communication Settings

= This feature is used for external higher systems (PC, GP, etc.) to set the controller's

parameters and to monitor the controller. It can also be used to transmit data to

external devices.

= No redundant unit addresses may exist along the same communication line. The

communication cable must be a twist pair that supports RS485.

Interface

Category

Description

Standards

EIA RS485-compliant

Max. Connections

31 units (Addresses: 01 through 99)

Communication

Two-wire, half duplex

Synchronization

Asynchronous

Valid Communication
Distance

Max. 800 m

BPS (Bits Per Second)

2400, 4800, 9600, 19200, 38400 bps

Response Standby

5 ms to 99 ms

Communication Start Bit 1 bit (fixed)

Data Bit 8 bit (fixed)
Communication Parity Bit None, Even, Odd
Communication Stop Bit 1, 2 bit

Protocol

Modbus Remote Terminal Unit (%' Character = 11 bit as fixed)

Note

You could modify the parameter (first in, first out) using keys during
communication connection, but this may lead to errors and malfunctions.

6.6.1

Unit Address Settings [FA-4 — Adr5]

You can assign individual addresses to data units.

Setting . Factory .
Group Parameter Setting Range Default Unit
PAFMY AdrS 01to99 ] -
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6.6.2

6.6.3

6.6.4

BPS (Bits Per Second) Settings [PAr4 — bPS]

You can set the rate of data transmission.

Setting . Factory .
Group Parameter Setting Range Default Unit
24(2400 bps) / 48(4800 bps) / 96 (9600
PAFY bPS bps) 96 bps

/ 192(19200 bps) /384 (38400 bps)

Note

The higher the BPS (Bits Per Second), the faster the transmission.

Communication Parity Bit [PArY — PrLtY]

Parity bit is a data communication method that adds an additional bit to each character in

transmitted data as an indicator used to verify data loss and corruption. This parameter is

used to enable or disable the parity bit option.

Setting Description
nonk Disables parity bit.
EuEn Sets the total bits with signal value of 1 as even numbers.
odd Sets the total bits with signal value of 1 as odd numbers.

Setting . Factory .
Group Parameter Setting Range Default Unit
PArFY Prty nonE /EuEn /odd nonE -

Communication Stop Bit Settings [PA-r4 — 5EP]
You can set the number of bits to mark the end of a transmitted data string.
Setting Description
! Sets end of data string to 1 bit.
c Sets end of data string to 2 bits.

Setting . Factory .
Group Parameter Setting Range Default Unit
PAFMY StP /e c bit

Y
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Response Wait time Settings [PA-r4— r5Y.E]

Set a standby time to mitigate communication errors when communicating with a slow

master device (PC, PLC, etc.). Once a standby time is set, the controller will respond after

the defined standby time.

Setting
Group

Parameter

Setting Range

Factory
Default

Unit

PArY

rSYt

0s to 99

el

ms

Note

device.

Shorter standby times can cause communication errors in the master

Enable/disable Communication Write[PAr4— [onY]

This feature can change parameter settings stored in memory through communication

with PC, GP, PLC, etc., in order to permit or prohibit writing.

Setting Description

EnnA Parameter set/change enable via communication.

dl 5.A Prohibit parameter setting or modification via communication.
Setting . Factory .
Group Parameter Setting Range Default Unit

PArY LonY EnR/dI SR En.A -

Note

Reading parameter settings is always permitted.
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6.6.7 USB-to-Serial Connection

Data can be transmitted via a USB-to-serial connection. However, RS485 communication

through a USB-to-serial connection is blocked by hardware.

| |
0‘ Yo * SCM-US
.. Y Loader Cable
A
. =1
. o
’.ll‘
SCM-38

(RS485 « R8232 Converter, sold separately)

@
uwy
=]
<
v
T *
’. ’ An external device
Twist Pair Communication Line ’ supporting RS485.
= X'X”‘Y‘“X”X gY.2 7 Ex) PLC, panel, etc.
= .‘ ‘-. - e -

I—- Round Ferrite Beads (noise reduction)
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6.7

6.7.1

6.7.1.1

6.7.1.1.1.

6.7.1.1.2.

6.7.1.2

Additional Features

Monitoring

Refer to 5-3-4. MV Monitoring and Manual Control Settings.
Control Output MV Monitoring

Monitors and displays the current control output MV.

Heating MV Monitoring

= Displays the current heating MV during heating control or heating and cooling control.
= Users may manually adjust the MV to control the temperature.

=  Measurement Range: H 0.0 to H 100 (Unit: %)

Capable of displaying MV with a moving decimal point (H39.9 — H 100).

Note

Cooling MV Monitoring

= Displays the current cooling MV during cooling control or heating and cooling control.
= Users may manually adjust the MV to control the temperature.

= Measurement Range: £ 00 toC 180 (Unit: %)

Note

Capable of displaying MV with a moving decimal point (£99.9 — [ 100).

Heater Current Monitoring [PA- | — [t-A]

A feature that monitors and displays the current of a heater (load) being controlled by
control output.

SGettmg Parameter Measurement Range Unit
roup
PAr | CE-A 0.0 to50.0 A

A current transformer is used to measure and display the heater's (load)
current.

Note
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6.7.2

6.7.2.1

Run/Stop [PA- | — r-5]

= Users may run or stop control output by force while in Run mode.

= The stop command stops control output. Auxiliary output, however, is not affected by

the command.

= This feature can be enabled by configuring parameters. In addition, the front panel's
digital input keys (v and 4) and digital input terminals (DI-1 and DI-2) can be assigned
to the run/stop feature.

Setting Description
rin Forced control output run in Stop mode.
StoP Forced control output stop in Run mode.
Setting Group | Parameter Setting Range Factory Default Unit
PAr | r-5 rin /S5toP rin -

With stop enabled, the front panel's SV display indicates StaP.

You can change the setting when in the stop state. The stop status will
remain in effect after shutting down the controller and powering it back
on.

((% Note - When stop is in effect, STOP MV will be output. In case of a sensor
break occuring while in STOP, STOP MV is output.

The run/stop setting remains in effect after turning power back on.

If the Digital Input (d! - {, di -2) feature has been set for RUN/STOP,
RUN/STOP feature by modifying front keys or parameter is unable..

Stop Control Output Settings [PA-5 — 5t.nu]

This parameter sets the control output value when in the stop state. With ON/OFF control,
select between 100.0 (ON) and 000.0 (OFF). With PID control, the user can adjust the
MV between 000.0 and 00.0.

Setting | Param . Factory .
Group eter Sty e Default (i
Stondarg ONOFF | 000 (oFFy 100.0 (ON) | 000.0
Control PID
Control 000.0 to 100.0 poo.o
PArS Sk.Au _ ON/OFF 400.0 (Cooling ON) %
Healing | Control | /9000 (OFF) 100.0 000.0
?Zr:)oling (Heating ON)
Control PID 400.0 (Cooling) to 100.0 0o0oo
Control (Heating) ’

f os
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6.7.2.2

6.7.3

6.7.3.1

Note

Ignores MV from ON/OFF control or PID control and sends out a control
value based on the defined MV.

Stop Alarm Output [FA-5 — 5t.AL]

Enable or disable alarm output upon a stop.

Setting Description
Alarm output ceases along with a stop under all conditions.
oFF (However, reverting to Run mode after a stop in alarm latch or alarm
latch and standby sequence restores the alarm output to the
previous state.)
Lont Alarm output continues regardless of control operation.
Setting . Factory .
Group Parameter Setting Range Default Unit
PAF | r-5 Lonk /oFF Lonk -
Multi SV

=  Multi SV function allows users to set multiple SVs and save each setting in 5ul to

5u3. Users can change 5u-n or select desired SV using external DI (Digital Input, DI-

1, DI-2) terminals.

=  This feature supports up to four SVs which can be independently configurable.

Number of Multi SVs [FAr5 — nt.5u]

This parameter sets the number of Multi SVs. Select the number of Multi SVs required by

the control subject.

Number of SVs SV Assignment
lER SV-0
¢ EA SV-0, SV-1
YER SV-0, SV-1, SV-2, SV-3,
SGertct’i:g Parameter Setting Range II:)aec;ta%rI!tl Unit
PAFS nk.Su i/2/4 ! EA

Note

If the Digital Input (d! - {, d! -2) feature has been set for multi SV (7t .5u),
the number of Multi SV(~t.5v) is not modified through pressing key or
communication.
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6.7.3.2

6.7.3.3

Multi SV No. Selection [PAr | — 5u-n]

Select the SV to control.

Setting . Factory .
Group Parameter Setting Range Default Unit
PAF I Su-n Su-0/5u-1/5u-2 /5u-3 Su-0 -

Note

The range of figures assigned to each SV (SV No.) varies depending on
the number of Multi SVs (at.5u) setting.

Multi SV Value Settings [PA- | = 5u-0/5u- 1/5u-2/5u-3]

Designate the value of each SV for Multi SVs.

Setting

Factory

Group Parameter Setting Range vt Unit
Su-0 0

oA | Su- Setting Value Low-limit (L-5u) 0 C°F
Su-2 to Setting Value High-limit (L -5u) 0 .
Su-3 g

100
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6.7.4 Digital Input

6.7.4.1 Digital Input Terminal Settings [PA-5 — d! - I[d! -2]

By connecting an external input to a digital input terminal, you can perform preset digital

input terminal functions.

Setting Description
oFF No function.
StoP Run/Stop
AL.FE Forced alarm output deactivation.
nfAn Auto/manual control selection.
nt.Su Multi SV selection.

= Inthe case one of DI-1 or DI-2 being set for Multi SV(nk.5u), Su-0 is selected as the
SV if the terminal's external contact signal is off and Su- | is selected if the signal is

on.

» |f both DI-1 and DI-2 are configured for Multi SV(nk.5u), you can select the SV using
combinational logic of the terminals. If multi SV (7t .5w) are changed from 4 to 2, DI-2
will be turned OFF automatically, changed from 4 to 1, both DI-1 and DI-2 will be
turned OFF or changed from 2 to 1, concerned DI will be OFF.

DI-1 DI-2 Multi SV No.
OFF OFF Su-0
ON OFF Su- 1
OFF ON Su-¢
ON ON Su-3
Setting . Factory .
Group Parameter Setting Range Default Unit
dl -1 StoP
PArS ofFF /StaP /ALFE /ARR /AESU -
dl -2 AL .FE

When powered on, the Digital input feature checks always the settings
of terminal input.

Multi SV parameter will be activated only if Multi SV is more than 2.
The TK4SP series has a limited number of terminal blocks and does

((% Note not feature a digital input terminal. Therefore, the digital input terminal

functions are not available.

TheTK4S or M series has a limited number of terminal blocks.
Therefore, the digital input terminal1 (DI-1) is available.

Digital input terminal function operates irrespective of 6-7-7. Password
Settings.
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6.7.4.2 Digital Input Key

With digital input key enabled in Run mode, press and hold v and 4 keys at the same time

for three seconds to activate the preset function.
6.7.4.2.1.1. Digital Input Key Settings [FA-5 — d! -t']

In order to use the digital input key feature, each function has to be first assigned to the

keys.
Setting Description
StaP Run/Stop
AL.rE Forced alarm output deactivation.
Setting . Factory .
Group Parameter Setting Range Default Unit
PAFS di -¢ StoP /AL.FE StoP -
/f - If the Digital input key and the Digital input terminal set equally, the
F‘ Note Digital input key does not act.

6.7.4.2.1.2. Digital Input Key Use
= Press the digital input keys on the front panel to execute the function assigned to the
keys.

=  When in Run mode, press and hold ¥ and 4 keys to execute the assigned function

(run/stop or alarm output deactivation).

If the same function is assigned to a digital input key and the digital
input terminal, activation takes place as an "or" function and

// deactivation as an "and" function. (However, this does not apply to the
F‘/ Note Multi SV feature of digital input terminals.)

Digital input key functions operate irrespective of 6-7-9. Password
Settings.
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6.7.5 Error Features

The controller diagnoses input signals for errors and displays messages accordingly.

These messages inform the user of device problems.

Message Description

Flashes at 0.5-second intervals if the input value is above the input range.

HHHH — Automatically deactivates and returns to normal operation if the input
value returns to the input range.

Flashes at 0.5-second intervals if the input value is below the input range.

— Automatically deactivates and returns to normal operation if the input
value returns to the input range.

-~
-
-~
-~

Flashes at 0.5-second intervals in the event of an input disconnection.

oPEn — Automatically deactivates and returns to normal operation if input
reconnects.

Flashes twice at 0.5-second intervals in the event of an operation error

E!’ r N
and returns to the previous screen.

When in heating control mode and powered on, or standard control
state, output is 0% if HHHH is displayed and 100% ifLLLL is
displayed.

// - When in cooling control and powered on (or standard control state),
F‘/ Note output is 100% if HHHH is displayed and 0% if LLLL is displayed.
When in heating and cooling control and powered on or standard
control state, heating output is 0% and cooling output 100% if HHHH is
displayed, and heating output is 100% and cooling output 0% if LLLL
is displayed.

6.7.5.1 MV Settings upon Sensor Break Error (Open) [FAr5 — Er.au]

= Inthe event of a sensor open error you can set control output value to predefined MV
instead of ON/OFF control or PID control.

= Ignores MV by ON/OFF control or PID control, and sends out a control value based
on the defined MV.

Setting . Factory .
Group Parameter Setting Range Default Unit
ON/OFF
000.0 (OFF)/ 100.0 (ON) 0oo.o
Standard Control
Control PID
Control 000.0 to 1000 poo.o
- o,
PA-5 Ernu Heat ON/OFF 400.2 (Cooling On) 000.0 o
eaf"'jng Control | /000.0 (OFF)/ 100.0 (Heating On) .
Cooling .
PID 400.0 (Cooling) to 100.0
Control Control (Heating) oooo
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6.7.6

6.7.7

6.7.7.1

User Level Setting [PA-5 — USEr]

= You can restrict parameter display by setting user level (standard or high).

=  When you set as a standard level user, the main function parameters shaded on the

entire parameter list(See the 5.4 Parameter Reference Chart), are only displayed.

Parameter

Parameter Description

Stnd

Displays main function parameters only.

H! GH

Displays main function parameters and all advanced function

parameters.

Setting

Parameter
Group

Setting Range

Factory
Default

Unit

PArS USEr

Stnd /HI G

Stnd

Lock Settings

SV Group Lock [PArS — LL.5u]

You can restrict SV parameter modification by locking SV group parameters, which
include SV selection, digital input key (d! -+), A/M (MODE for S and SP models) key for

monitoring and manual control, parameter reset (INIT), etc.

Setting Function
on Activates SV group lock.
oFF Deactivates SV group lock.
Setting . Factory .
Group Parameter Setting Range Default Unit
PRFS5 LL.Su on /oFF oFF -
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6.7.7.2 Parameter Group Lock [PArS —LLCP ILCPZRLCPILLEPHILLPS]
»  Lock or unlock individual parameter groups from PAr | (Parameter 1) to PAr5
(Parameter 5).
= Even with parameter group lock in place, you can still read parameter settings.
In Parameter 5's (PAr5) case, the settings can still be modified even with a lock
(LESUALL.P ) initiated.
Parameter Parameter Description
on Activates parameter group lock.
ofFF Deactivates parameter group lock.
Parameter Parameter Description
LCPI Activates Parameter 1 lock.
LLPC Activates Parameter 2 lock.
LLC.P3 Activates Parameter 3 lock.
LLC.PY Activates Parameter 4 lock.
LL.PS Activates Parameter 5 lock.
Setting . Factory .
Group Parameter Setting Range Default Unit
LCPI oFF -
LC.Pe ofF
PArS LC.P3 on /aFF ofFF
LL.PH oF F
LL.PS oFF
6.7.8 Parameter Initialization[ n/ t]
=  This function is to reset all parameters in memory to factory defaults.
= Press and hold the front panel's <, v, and 4 keys for five seconds. The ! nl E
parameter will be displayed. Select YES to reset the parameters.
Setting . Factory .
Group Parameter Setting Range Default Unit
- I'nlE HES /no no -

Note

If the password feature is activated, it is required to enter a password to
activate this function. Resetting the parameters also resets the password.
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6.7.9

Password Settings [PA-r5 — PYd]

Assigning password access to SV group features (excluding digital input key) and

Parameter 1 through 5 prevents unauthorized modification to the parameter settings.

Password setting applies to SV group features (excluding digital input key) and

Parameter 1 through 5 comprehensively.

Changing the password setting automatically activates password protection. Setting

the password to 88000, however, disables password protection.

000 1is a read-only password. Under this setting, the user may check parameter
settings without knowing the password. The user, however, cannot change parameter

settings.

Accessing the PYd parameter with the read-only password displays a coded form of

the setting.

Settings

1 When in Run mode, press and hold MODE key.

2 Use the v and 4 keys to select PAr-S and then press MODE key.

3 Press MODE key to search P¥d.

4 Select the desired digit using the <« key.

5 Use the v and 4 keys to set the password (0000, 0002 to 3339) then press MODE
key to set the password.

6 Repeat steps 4 and 5 and enter the preset password.

7 Press MODE key or do not make any additional key entry for three seconds to save
the password.

SGertct’i:g Parameter Setting Range 'BZ‘;:H Unit
B )| om0

(‘/ﬁ Note | &7-4-1 Digital Input Terminal and 6-7-4-2. Digital Input Key features are

not affected by password protection settings.
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6.7.9.1 Password Entry [FA55]

If password protection is turned on, accessing SV parameters or setting groups when the
unit is in Run mode will prompt a password confirmation parameter (PR55). Then, the

correct password has to be entered to access the setting parameters.
Settings

1 Access SV parameter or parameter setting group.

2 When prompted with PASS, use the <« key to select the desired digit.

3 Use the ¥ and 4 keys to enter the password (000 ! through 3939) and then press
MODE key.

e If the correct password is entered, you can access setting parameters.

e Ifanincorrect password is entered, repeat steps 2 and 3 and enter the correct

password.
Setting . Factory .
Group Parameter Setting Range Default Unit
000 1 (read-only),
PA PA ! -
= > | pooe to 9333 000

If the password is unknown, enter 000 ! to access the parameters in
read-only mode.

This parameter only appears if the setting from 6-7-9. Password

(.‘/% Note Setting is set to a value other than 8000.

If an incorrect password has been entered, the SV display section
displays a coded form of the password stored by the user and an error
message (Err). Then, the error message flashes in one-second
intervals.
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6.7.9.2

Password Recovery

Entering an incorrect password displays a coded form of the password on the SV display.

Submit this code to Autonics to recover your lost password.

Incorrect Password Entry (For example, the correct password
being /234)

1 Access SV parameter or parameter setting group.
2 When prompted with PASS, use the <« key to select the desired digit.
3 Use the ¥ and 4 keys to select 432 !(Incorrect Password) and then press MODE key.

e Entering an incorrect password displays a coded password on the SV display. An

Err message will also appear, flashing at one second intervals.

<, V,or A key once or

)
2]

MODE key for two seconds
50 1pRSE = [PASE
_
L\_j[lﬁ[l A ‘%IEIEI A
sv fsv (N} s
o @‘ LrLeree 13!? |
PRSS =]PA5S]| =
el
g intervals.
O oom | — B0 - _'__%QQ «
E [l x > ﬂ E(’_L! N Jlib |Coded Password Setting |
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7 Setting Group Parameter
Description

71 Setting Group [5v ]

... . . Factory
Parameter Description Setting Range Unit Default
5, Set Value sv BetweenL-5u and | C/F 0
H-5u /-
V+A | Digital Input Key | Digital input Press vand A i i
Key | Execute execution key. Keys more than 1
second.
Auto_Manual MV Press A/M ke
A/M ol monitoring/manual y
Monitoring/Contr . more than 1 - -
Key control execution
ol second.
key.
|l b Pgrameter Resets parameters no /YES ) no
Initialize to factory defaults.

7.2 MV Monitoring/Manual Control Setting
Group [ nu ]

... . . Factory

Parameter Description Setting Range Unit Default
H-Au Heating_MV Heating MV H 0.0 toH 100 % -
L-ru Cooling_MV Cooling MV C00tol 10D % -

X It is possible to manually control and monitor heating and cooling MVs at the same time.
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7.3

Parameter 1 Setting Group [ PAr- | ]

oy . . Factory
Parameter Description Setting Range Unit Default
~-5 | RUN_STOP Ciomiral Qi rUn /5taP ] rln
Run/Stop
S,-n | Multi SV No. Multi SV number Su-0/5u-1/5u-2 ) 5,-0
selection. /Su-3
- Heater Current Heater current p0.0 to50.0
{t-A Y - . A -
Monitoring monitoring. (display range)
AL LL | Alarm1_Low Alarm output 1's 550
lower limit setting.
' Offset Alarm: -F.S.
AL tH | Alarm1_High Alarm output 1's O FS. 1550
upper limit setting. C/F
Al tout 2 Absolute Value /-
AL2L | Alarm2_Low | armlpu.tpu tt's Alarm: Within 1550
ower limit setting. display range.
AL2H | Alarm2_High Alarm output 2's 1550
upper limit setting.
. SV-0 Setting . Betweent-5u and | C/F
S5u-0 Value SV-0 setting. H-5, A 0ooo
_ SV-1 Setting . BetweenL-5u and | C/F
Su- Value SV-1 setting. H-5. A 0ooo
5,-3 SV-2 Setting SV-2 setting. Between L-5u and C/F 0000
Value H-5u /-
5,-3 SV-3 Setting SV-3 setting. Between L-5u and C/F 0000
Value H-5u /-

f 110

© Copyright Reserved Autonics Co., Ltd.




Autonics

7 Setting Group Parameter Description I

7.4

Parameter 2 Setting Group [ PArZ2 ]

AT ; .. | Factory
Parameter Description Setting Range Unit Default
Auto-tuning Auto-tuning
At Execute ON/OFF. ofFlon i ofF
Heating_ . .
H-P Proportional Heating proportional
band
Band CC/OF
000.1t09949.89 o 010.0
Cooling_ . . » %
: Proportional band in
C-P Proportional !
cooling mode
Band
H-1 Heating_lIntegral | Heating integral
' Time time.
0D00 to 99399 Sec opoo
-1 Cooling_lIntegral | Cooling integral
Time time.
H-d Heating_Derivati | Heating derivative
on Time time.
0000 to 959499 Sec o000
Cooling_Derivati | Cooling derivative
C-d ) ;
on Time time.
P/P, PJONOFF, and
ONOFF/P Controls
-Proportional Band
to 0.0 to
+Proportional Band
(if different, based
hichever is
, ey Digit | 0000
db Dead_Overlap Heating and cooling
Band control deadband. ONOFF/ONOFF
Control
-999 to 0999
(Temperature H)
4999 to9949.9
(Temperature L)
-99.9 to 09949 %F.S 0000
(Analog)
FESE | Manual Reset | Manualresetunder | nnnp ) nnp % | 0500
proportional control.
Heating_ ON . , 00 1 to 10D . ooe
H.HYS Hysteresis Heating hysteresis. (@001 to 1000) Digit (002.0)
Heating_ OFF Heating off point 000 to 10D L
H.oSt Offset offset. (0000 to 1000) Digit ooo
Cooling_ON . . 00 1 to 10D . aoe
L .HYS — Cooling hyst . Digit
- Hysteresis OlNG NYSISTESIS- | npo. 1 to 100D) 9t (op2.a0)
Cooling_OFF Cooling off point 000 to 100 .
C.o5t Offset offset. (0000 to 100.0) Digit poo
L-nu | MV Low-limit MV lower limit 000.0 toH-Au-0.1 % 0oon
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... . . Factory
Parameter Description Setting Range Unit Default
setting. (standard control) 4000
400.0 to 000.0
(heating and
cooling control)
L-Au+0. (to 100.0
. (standard control)
1000
H-Au | MV Highimit | MV upper limit 0000 to 100.0 %
setting. ! 1000
(heating and
cooling control)
000 to 95819
rAnl Ramp_Up Rate Ramp rise rate. (Dﬂﬂﬂoto 9999) Digit ao0
= Ramp_Down 0b0 to 999 .
rAnd Rate Ramp down rate. (0000 t09999) Digit poo
rUnt | Ramp Time Unit | Ramp time unit. SEC /At n [Holr - Al n
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7.5

Parameter 3 Setting Group [ PAr3 ]

oy . . Factory
Parameter Description Setting Range Unit Default
, See Input Types ~
! n-t Input Type Input type chart. - ECE.
Unl E Unit Se.nsor temperature or /oF ) or
unit.
) Low Input Analog low-limit Minimum range. o
L-rl Range input value. toH-rG - FS.10% Digit 0o.0a
; iah-limi [ 0
H-rG High Input Analog High-limit L r.._.+F.S.10/o to Digit 0.00
Range Input Value. Maximum range.
. . Decimal point
Scaling Decimal " po/o00/0.00/
dok Point position - scale 0.000 - 0.0
value.
L-SC | Low Scaling Scale lower limit 1999 t0 3999 - oooo
display value.
H-SC | High Scaling Scale upper limit | ;559 1, gggg ; 100.0
display value.
Display Unit I orF joc /o o
dink L Front unit display. L /PF /9Fo /oFF - C
amp
-9599 to 0999
! n-b Input Bias Input compensation. Digit 0000
4 pHt =l put compensation- | 1gqg 159933 el
AuF | InputDigital LAt EE 000. 1 to 120.0 Sec | 0001
Filter digital filter.
) i SV lower limit Input Low-limit (L - CrF )
b=t | S Lowe setting. 5C)toH-5u-1 Digit | /% =t
- L-5u+ IDigit to v
H-Su | SV High-limit S L [ Input High-timit (- | /7 | 1350
setting. 5C) 1%
Standar | HEAE /
d Lool HERE
- Control Control output Heatin )
IS Operating Type | operation mode. and 9 | HERE /
Cooli Lool / H-C
ooling H-[
Type -
Standar | P d/ ,
d s el
C-rd Control Method Temperature control Heating | P.P / )
type. and Pon/ pp
Cooling | an.P/ ’
Type on.on
Atk Auto-tuning Type | Auto-tuning mode. EUn I /tURC - Eln
olE | Output1(SSR_C | OUT1 control output 55 /CUrr ) T
urr) Type type.
o15- | OUTTSSR OUTT SSRoutput ¢, oy cyrL/pHAS | - Sknd
Function Type.
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... . . Factory
Parameter Description Setting Range Unit Default
o LA OUT1 Current OUT1 Current 4-30 /0-20 ) 4-30
Range Output Range.
olUER Output2(SSR_C | OUT2 control output 55 /CUrr } 55~
urr) Type type.
02.AA OUT2 Current OUT2 Current y-20 /0-20 } y-20
Range output range.
H-E H.eating_ConroI Heating control 000, 1 to 120.0 Sec 020.0
Time period.
g-¢ | Cooling_Conrol | Cooling control 000. { to 120.0 Sec | 0200
Time period.
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7.6

Parameter 4 Setting Group [ PAr4Y ]

... . . Factory
Parameter Description Setting Range Unit Default
ofFF/
Alarm outout 1 dull/33du/1dul
AL- | | Alarm1 Mode Sraration 'fnode Cdul/ - dulC
P : PuCL/1IPu/LbA
SbA/HBA
AL-A/AL-b/
AL Lk | Alarm1 Type Alarm output 1 AL-C /AL-d/ ; AL-A
option/type.
AL-E /AL-F
Alarm1 Alarm output 1 00 1to 100 -
A 1H Hysteresis hysteresis. (000. 1 to 100.0) Digit oot
Ain | Alam1NOING | A3 OuPut? no /nl - no
Aton | AlarmiON Alarm outputTon | nanp 44 3500 Sec | 0000
Delay Time delay.
AloF | Alarm1 OFF Alarm output 1 off | 550 4, 3600 Sec | 0000
Delay Time delay.
ofFF/
Alarm outout 2 dull/33du/1dul
AL-2 | Alarm2 Mode Soaration 'fno o Cdul/ - 33du
P : PuCL/1IPu/LbA
SbA/HBA
AL-A/AL-b/
AL2E | Alarm2 Type Alarm output 2 AL-C /AL-d/ ; AL-A
option/type.
AL-E /AL-F
Alarm2 Alarm output 2 00 1to 100 -
AeHd Hysteresis hysteresis. (000.1t0 100.0) Digit oot
A2n | Alam2NOING | £ 37 OUiPul2 no /nl - no
A2.on | Alarm2 ON Alarm output2on | nann 44 3500 Sec | 0000
Delay Time delay.
RagF | Alarm2 OFF Alarm output 2 off | 550 45 300 Sec | 0000
Delay Time delay.
LbAE | LBATime L 8Amonitoring 0000 to 9399 Sec | 0000
0000 to 399 (H) o/F | on3
LbAb | LBABand LBA detection band. | 0008 t033.35 (L) 003.0
p00.0 to99.95 o 00.20
(analog)
- Analog Output Analog output mode | Pu /Su /H-Au /L~
Ro-n - - Pu
Mode value. nu
F5-L Low Out Scale Tran;mission output FS - -20a
low-limit.
F5-H High Out Scale Transmission output FS - 1350
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... . . Factory
Parameter Description Setting Range Unit Default
upper limit.
AdrS Unit Address Unit address. 01t039 - 01
. BPS (Bits Per c4/48 /896 / 192/
bPS Bits Per Second Second), 384 - 96
PrtY | Parity Bit CamaUmEE e sEls fEelEn el | o il
parity bit.
SEP Stop Bit Stop bit. I/e - c
rSY Regponsg Response RIS 5 to99 ms cd
Waiting Time time
Fony Communication Communication EnA/diSA ) EnA

Write

write permission.
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1.7

Parameter 5 Setting Group [ PAr5 ]

oy . . Factory
Parameter Description Setting Range Unit Default
AESL | Multi SV Number of Multi 11214 EA !
SVs.
di -p D|g|ta_l Input Key | DI input key function SEoP /AL ~E ) Sk oP
Function on the front panel.
, Digital Input 1 DI-1 Digital Input
di -1 . . - ofF
Function function. oFF /SEeP /AL.FE
iqi -2 Digi nAn /AE.S
41 -2 | Digital Input 2 DI-2 Digital Input /aRn /Ak.Su i oFF
Function function.
0 S Initial Manual Manual control , = ,
! Enu MV baseline MV. AUko /Pr.au - Alto
boo.o to 100.0
o (standard control)
Py Preset Manual Manual control initial 400.0 to 100.0 % 000.0
MV MV. :
(heating and
cooling control)
0o0.0 to 100.0
(standard control)
Er.nu Error MV Sensor error MV. 400.0 to 100.0 % 000o
(heating and
cooling control)
000.0 to 100.0
(standard control)
St.Au | Stop MV Control stop MV. 400.0 to 100.0 % 000o
(heating and
cooling control)
SE.AL | Stop AlarmOut Comiel sitefy el Lont /oFF - Lont
output.
USEr User Level User level. Send /HI G - Sknd.
LESy | Lock SV SV parameter lock. | an /aFF - ofF
LCP I Lock Parameter | Parameter 1 Group on | oFF ) oF F
1 lock.
LCPP Lock Parameter | Parameter 2 Group on | oFF ) oF F
2 lock.
Lr.p3 | Lock Parameter | Parameter3 Group | cr ) oF F
3 lock.
Lr.py | Lock Parameter | Parameter4 Group | - cr ) oF F
4 lock.
Lr.ps | Lock Parameter | Parameter 5 Group | - cr ) oF F
5 lock.
P q 0Db00: Password
Pud Sztstisr;’é” Password setting. | protection off. - 0000
0002 to 9599
© Copyright Reserved Autonics Co., Ltd. 117 I



I 7 Setting Group Parameter Description Autonics
7.8 Password Entry Parameter
... . . Factory
Parameter Description Setting Range Unit Default
000 ! to 9999
PASS Password Password entry. (000 : read-only) - poot

7I9

Parameter Change Reset Parameters

G EE Description Reset Parameter
Parameter
Su-n,AL L, AL IH,AL2.L ,AL2H,5u0~50u3,
db,HHYS  H.oSt,L.HYS, [0Sk, FARY, FARd,
In-t Input types rUnk,L-rG,H-rG,dok, L-5C H-5C,d.Unk, ! n-b,
t -Su,H-5u,LbAE,LBAS,LBAbL,AD-n,F5-L F5-
H,
Uni E Temperature input With the exception of L-r G, H-r 0, dot, L-50, H-5C,
unit and d.Unt, Input type does not affect input units.
H-5u SV high-limit value When SV>H-5u, SV resets to H-5u.
Lt-Su SV low-limit value When SV<L-5u, SV resets toL-5u.
o-FE Control output L-fu, H-Au, C-Ad, Erfu, Prfu, SEAu
operation mode
{-nd Temperature control L-Au,H-Au, Er.au, Prau, SEAu
type
AL-1 ARL-2 Alarm mode/option AL I.L,AL IH AL2.L ,AL2H
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8 DAQMaster

8.1 Overview

DAQMaster is a comprehensive device management program that can be used with
Autonics temperature controllers, panel meters, and counter products, and with Konics

recorder products.

DAQMaster provides GUI control for easy and convenient management of parameters

and multiple device data monitoring.

File  Vew Run Tool ‘Windows Help

NEELHAREH0—0~0 -
X

- Project

Layout - Default +

- Property R X

Project

Type File I General =
v o Tk4 Test pe[Device Hiame |
Unit Address
Model Wame

¥ Runtime Screen Library

Rurntime LT
Device
Data File

Repeat Interval
Frame Time
Device Tag Name i H Unit Name:

5 Version

5

r
g

5

g
g
=1
@
=
@
*

- Parameter 0

7 My System T x
= Parameter L

Name Addres|
- R3-232 COM1
+ adBus Master

L . Tia AUTOM
Ls

-/ Parameter 2

4| | »
1 DAQ List X

Num  Device Address | Source Tag Name Type | R/W | Unit

o 1 TK4 3 Present Walue 3_Present Walue Al R

o 2 TK4 3 Set Value 3_Set Value AL R
3 TK4 3 Heating My 3_Heating MV AL R 3
E 4 | TK4 3 Cooling My 3_Cooling MY AL R o

(| 1 |_’|j o 5 T 3 o Lamp 3 Lamp 8 R

- Message

% Note |  Fordetailed information, please download a copy of the DAQMaster

manual from the Autonics website.
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8.2

(1)

(2)

(3)

4)

(5)

(6)

(7)

Major Features

DAQMaster has the following features:
Mulitiple Device Support

=  Simultaneously monitor multiple devices and set parameters.
=  Simultaneously connect units with different addresses in a single device.

= Use Modbus Remote Terminal Unit (RTU) to enable the use of multiple RS232 ports.
Device Scan

In cases of multiple units (with different addresses) connected together, use unit scan to

automatically search for units.

Convenient User Interface

Freely arrange the windows for data monitoring, attributes, and projects.
Saving a project also saves the screen layout.

Project Management

You can save added device information, data monitoring screen layouts, and I/O source

selection as project files. Open project files to load the saved settings.
Provides a project list for simple and easy project file management.
Monitoring Data Log

When monitoring, save data log files as either DAQMaster data files (.ddf) or CSV (.csv)

files. Open files saved in the .csv format directly from Microsoft Excel.

Define log data file naming/saving rules and destination folders to make file management

convenient.
Data Analysis

= Perform spreadsheet and graph analyses of .ddf data files using DAQMaster's data

analysis feature. Save spreadsheet data as .rtf, .txt, .html, or .csv files.
Modbus Map Table Reporting

= Print address map reports of registered Modbus devices. Modbus map table reports

can be saved in .html and .pdf formats.
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(8) Multilingual Support

=  Supports Korean, English, Japanese and Simplified Chinese.

To add a different language, modify the files in the Lang folder, rename, and save.
(9) Script Support

= Uses the Lua Script language and deals with different I/O processes for individual
devices.
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